



- 


188i. 
sss. 
885. 





VAS 
, “ves 
Ws 


} | 


















A JOURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN MAKERS AND BLACKSMITHS. 








VOL. 18, NO. 17.) 
WEEKLY. 


NEW YORK, THURSDAY, APRIL 25, 1895. 


| $3.00 per Annum. 
| SINGLE COPIES 6 CENTS, 





—_—_ 


Copyrienst 1895, By AMERICAN MACHINIST PUBLISHING CoMPANY. 


For Sale Everywhere by Newsiealers, 


ENTERED AT Post Orrics, New York, as Seconp CLass MATTER, 








— 
= 


Fast Lathe Work. 


By Isaac CHIcK. 





| have often thought that a great part of 
the time spent in devising new machine tools 
might be more profitably used in finding out 
the very best way to use the tools already 
A common engine lathe, for 
instance, is perhaps the most common and 


well known. 


best known of all the machine tools we have, 
yet who can safely say that anyone knows 
all the things that can be well and cheaply 
done with the engine lathe, or that the very 
best way for doing any one thing on the 
engine lathe is surely known now? I use 
an engine lathe every day of my life, and 
have worked a long time building engine 
lathes and small machine tools, and 1 have 
seen a great many good and ingenious ways 
of doing particular jobs on the engine lathe 
devised and used by my fellow workmen, 
and I have made some improvements in 
tools myself, and have sometimes thought I 
had a particular operation in as good form 
as I could ever find for it ; and yet it has so 
often happened that I afterward found a 
way to improve what I thought was the 
best that could ever be done, that I have 
about come to the conclusion that nobody 
ean ever be sure he has done more than to 
find a good way to doa particular job, and 
that the next man may beat him out and not 
try very hard either. 

Even the most common jobs—pieces of 
work that I have done thousands of times, 
I often 
find ways to do both quicker and better than 


but never thought about very much 


ever before, just by looking carefully after 
every step of the whole operation. In an 
ordinary shop, we are very apt to let some 
things go while we look very sharp after 
others, and we may keep our faces set so 
hard and fast in one direction that we can 
not see anything that happens outside of one 
little narrow track right straight ahead of 
us. The man who tries to cheapen a job 
wants to look not only straight before him, 
but on each side as well, 
and he wants to keep at 
least one pair of eyes on 
the back track over which 
he has already passed, to 
be sure he knows just what 
all of his work means. 

| don't Say this so much 
because I think I can tell 
other folks more than they 
know 


what they ought to do, as 


themselves about 
I say it because I need to 
remember it myself. 

don’t know how many 
cone pulleys I have vurned 
up in the course of my life 
—a good many—but all the 
same I am turning some 
small cone pulleys just now 
a little quicker than I ever 
turned any before, just because I have 
things in a little better shape than I ever 
had them before. I have not made any 
change in the lathe itself; I have not put 
on any extra tool posts, or guide plates, 
yr anything of the sort; I have just fixed 
things up so I can handle the cones quickly 
and easily in and out of the lathe, and so 
that the lathe will hold the cone in one 


place, and will turn the arbor and the cone 
for all that the belt will pull. 

There is a good deal in having work 
driven if you want to push it along quick. 
I think it is more often the case that the cut 
has to be a little easy to keep the work from 


work much more slowly than I could have 
done it had the drive been all the lathe belt 
could pull. So I think we can be safe in 
saying that there is a lot of time lost in 
doing lathe work on arbors because the work 
is not held firmly enough on the arbor. If 
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slipping on the arbor than the other way, so 
that a big cut and coarse feed can be carried 
right up to the full driving power of the 
belt without the slipping of the work on the 
In fact, 1 know that I have often 
used an arbor right along that would not 
drive up hard in the work, or could not be 
driven up hard because the work would not 
stand the hard driving, and so have done the 


arbor. 


this is true (and I am quite certain most 
lathe hands will agree with me that long 
habit of use makes them look on a job on an 
arbor, asa job that must be humored and 
coaxed through the best way possible, long 
time or short time, just as the arbor happens 
to drive) then there must be a great deal 
more time lost in lathe work because the 
arbor does not hold as much as the belt can 
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drive, than either foremen or workmen think 
about. This is one of the uses of having 
eyes to look back, so that we can see clearly 
the real faults in our past work. We get so 
used to doing one thing one way, that we 
are ready to call any man a faultfinder if he 
hints that there even could be a better way 
than the way we have always used. In some 
shops the expression is very often heard, 
‘We don’t do that way here,” and I have 
noticed that in those shops that are so sure 
everything is done just right there, there 
isn’t much ‘‘rush”; they just fall back on 
quality of work. In some other shops, 
where they ask for quantity as well as 
quality, you don’t hear much about ‘‘the 
way we do here,” because the ‘‘ way we do 
here” changes pretty often in any shop 
which looks sharp after the first cost of 
things. 

But I was saying that it is hard to hold 
work ona driven arbor when the arbor is 
solid, and I have abeut concluded that there 
is no expanding arbor on which work can 
be placed twice alike; with a very nicely 
made expanding arbor made of one shell on 
a taper body, and just one split in the shell, 
work will come pretty nearly true, and can 
be taken off the arbor and put back so as to 
little out; but it does 
always run out a shade, and if 


run only a very 


piece of 
work wants to be pretty nearly true, it just 
calls for a solid arbor, and that solid arbor 
has got to be ground up pretty often to keep 
it anywhere near right. And it must be a 
soft arbor if it is going to be put into crooked 
holes and left there any length of time. If 
ahard arbor is left in a crooked hole over 
night, that arbor will be crooked in = the 
If the 


crooks in the hole are not too short. a soft 


morning, and will stay crooked, too 


arbor will come back straight after it is 
driven out of the hole So | think an arbor 
should never be hardened over half an inch 
or aninech at each end for general use If 
all the chucked holes going on a certain 
arbor are drilled and bored, and then reamed 
by a careful hand, so that the holes will be 

nearly straight, then a hard 
arbor is the only 
Sut if the 


right thing. 
holes are made 
in a turret head chucking 
machine, as most holes are 
made nowadays, they will 
be crooked ; sometimes a 
little, and sometimes a good 
deal, but you will have to 
look through a long day’s 
work to find many that 
are straight, and so arbors 
should have soft bodies. 

Then another trouble 
comes up. Good SCTeW or 
hydraulic arbor presses are 
not found in every shop, 
and when it comes to driv 
ing an arbor hard with a 
hand hammer or a sledge, 
it is pretty easy to get the 
arbor one, or two, or three thousandths out 
of the way ; in fact, all lathe hands know 
perfectly well that not once in a hundred 
trials can an arbor out of the common tool 
room be put on the centers and found to run 
dead true. 

Because of all these things which we all 
know but seldom look backward and think 
about, I am in favor of using almost any- 
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thing besides a driven arbor for lathe work ; 


ifa piece of work is turned on a crooked 


arbor, itis bound 
the 


ust 


tocome out crooked ; if 


work is going to be crooked. what is the 
of all the 


arbors running 


time and expense put into 
driven into 
the 


holes in the 


on centers and 


crooked holes, and where is gain in 


pounding the arbors into the 
work and pounding them out again ? 
Suppose driven on the arbor 


work is not 
at all, just slipped on with the hands, and 
driven from a driver on the arbor, not driven 
by friction of the arbor at all, what then ? 
The work will come off a very little crooked 
probably, but not so much crooked as if the 
work was turned ona driven arbor, accord 
ing to my experience. 

All of this talk may seem very strange to 
some lathe hands, who will say at once that 
nine-tenths of the 


turned driven arbors ; 


chucked work made is 


upon if these hands 
will use their looking-backward eyes for a 
moment, they will see that none of the 
they do on arbors is true, because they will 
never consent to taking a job off the arbor 
before the turning is completed ; they 


work 


know 
that if a piece of work moves on the arbor 
This 
fact makes it quite clear that very little true 
work is done on arbors. 


it neverruns quite the same again. 


There is, however, 
a vast amount of nearly true work done on 
the arbor—work that is nearly enough true 
to serve its purpose well. 


I am turning a cone pulley of four steps, - 


4 inches, 6 inches, 8 inches and 10 inches 
diameter by 28 inches face, crowned in 35 
minutes in a common lathe with a single 


tool, the cones coming to me holes 


with 
Perhaps 385 


minutes is not so very swift for a cone of 


chucked out ready for turning. 


these dimensions, and perhaps such cones 
could be finished by 
milling much more 


rapidly than I am 
turning them on the 
little engine lathe 


shown in the engrav 
I have not yet 

milled 
pulley, however, and 


ings. 


seen a cone 





I can think of some 
things which make 
me think it is per 
deal 
~asier to turn a cone 
pulley than to mill 
it, and I am _ sure 
that 35 minutes is 
not very bad time 
for the job. Fig. 1 
shows the arbor and 


haps a good 


work driver and the 
tail-stack bearing for 
the arbor all in place, 
and shows them so clearly that not much 
description is needed. It would weaken 
the arbor very much to fit its driving end 
to the lathe-spindle center, and if the arbor 


was made the usual way to go between 
the lathe centers it would have to be 
supported on two very small diameters 


where the points of the centers enter the ar- 
bor. That is another point we are so famil- 
iar with that we don’t think much about it; 
really weare limited in our lathe production 
of short work all the time by the weakness 
of support at the points of the lathe centers. 

To avoid weakness at the points of the 
lathe centers I discard the lathe centers al- 
together. The head-stock end of the arbor I 
chuck out and screw on to the nose of the 
lathe spindle. It will go on and off a great 
many times without showing any loss of 
truth. 
screwed on the nose of the lathe I square 
off and chuck out the tail-spindle bearing as 
big as the arbor diameter will allow, and 
leave plenty of stock around the hole. I 
then make a special tail-stock center fitted 
to run the hollow tail end of the arbor. 
The body of the arbor I turn exactly sliding 
‘fit in the model cone, so that the cone can be 
slipped on and off in an instant when the 
tail stock is slipped back out of the way; 
a large common lathe dog screwed to the large 
end of the arbor, screwed on the lathe nose with 
the tail of the dog out, serves to drive the 
cone slipped on the arbor. The hub of this 


As soonas I have the rough arbor 


in 
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cone is faced up at the large end only; I 
therefore give some clearance at the tail-stock 
end and puta vulcanized fiber washer against 
a shoulder on the tail center to run against the 


rough cone hub endand hold all snug endwise. 


This washer is marked W in Fig. 1. All 
this seems like a very simple rig, and so it 
is, but see what I gain: I save all time 


handling the arbor; the arbor stays on the 
lathe spindle all of the time. Isave driving 
and off 


weak point where the centers enter the ar 


the work on the arbor. I save the 
I can drive the cut for 
all the belt will pull; the back center has a 


bor, and, best of all, 


large straight bearing instead of the very 
general 
the 
be used to insure a 


60-degree cone in 
use, and a felt washer 
of the hole 


perfect and constant lubrication. I can force 


small support 


in the arbor at 
bottom can 
this job with this arbor rig up to the limit 
of theavailable driving power. The work is 
slipped on the arbor, and this makes, say, a 
quarter of a thousandth slack on the arbor, if 
the cone hole is straight and to size, and 
so opens the way for a quarter of a thou- 
sandth error in the work, but a quarter of a 
thousandth out is a pretty close limit, and I 
don’t think work done on a slack-fitted arbor 
is worse than that done on a crooked-driven 
arbor. 

One thing is sure, there is no time wasted 
in the operations with this arbor. 

I have carried out the same idea of screw- 
ing arbors on the lathe nose in the handy 
quick rig for short work shown in Fig. 3. 
This is a taper spindle A with a hub thread- 
ed at to fit the nose of the lathe spindle. 
The taper spindle A has a straight thread at 
inner 


to the nose hub; this 
straight thread takes the hubs of the split 
bushes C, D, #, #, which fit A internally 


its ead next 





Fig. 5. 
Fast LATHE WoRK. 


and any required job externally. Of course 
A should have the greatest possible diameter 
if utmost production is required. The outer 
end of A can take the tail-stock center or it 
can fit a straight external or internal tail 
stock supported bearing. In a manufactur- 
ing shop, where internal diameters are du- 
plicated, where duplication is possible, a 
very few of the expanding shells or bushes 
will cover a great range of parts. Of course 
work made on this form of expanding arbor 
is never quite true. It is, however, fully 
equal to the work made on any expanding 
arbor I have ever seen, and averages better 
than work done on solid arbors generally used. 
I think Iam perfectly safe in saying that 
work held on the threaded nose of the lathe 
spindle has a better chance of coming out 
true than work carried on the lathe centers; 
the live center of a lathe is true for an in- 
stant after trued by careful 
grinding; no one knows how long it will 
stay true; every lathe hand 
however, that it will soon be out true, 
and, further, that he will do some crooked 
work with his untrue live center before he 
grinds it up again. 

Fig. 4 shows my handy shafting turning 
trap, of which two have been built, one at 
Reed’s lathe shop, where I was working 
when I built it, and one here, 
drill shop, Worcester, where the pictures 
were taken, and whence I now write. This 
shafting trap consists of a body fitted to slip 


it has been 


does know, 


of 


at Snyder's 


on the tool post slide of the lathe, where it is 
held fast with the gib screws in such a position 
that the 
bush carried in a bored seat at the top, this 


a plug-setting gauge, which fills 


plug gauge being also fitted to the live center, 
will turn B. B is held 
from slipping or turning in its seat by the 
pin P. The bell-crank tool 
are supported on a single stud seated in a 


free in the bush 


two 


bored hub on the frame of the trap, and 
having two projecting taper ends S fitted 
with 


nuts. The tool posts 7’ have tapered 


eyes to fit the taper ends of the stud S, and 


posts - 
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can be forced hard on the taper by the nut 
on the stud thread. The forward reaching 
tails of the bell-crank tool posts T have each 
a hold-down and a push-up adjusting 
screw, by which they can be rocked on S, so 
tools carried in mortises and held by screws 
in 7’ can be adjusted in and out. 

This is a very simple, cheap thing, also, 
same as the pulley arbor. 
the very best shaft turning trap I have ever 
It has not been patented, and it is not 
for sale. 


It is, however, 
seen, 


There are much more elaborate things for 
the same purpose made here in Worcester; 
one of them is shownin Fig. 5. In Fig. 5 
the bush is not solid, but is composed of five 
sliders forced in by turning a cam ring out- 
side of the sliding segment adjustable bush 
by means of the little hand pinion plainly 
shown. This was patented by Mr. Wood, 
now an old man, who has been a tool builder 
for a great many years, and brought out the 
old Wood & Light lathe, which was the fa- 
vorite tool maker’s lathe for so many years. 
In Fig. 5 the tool posts Pare pivoted to 
sliding blocks B adjusted by the 
W, W, and have also a fine adjust- 
ment by the screws 8S. The ‘*‘ Wood” shaft- 
ing trap was made first, and a great many 
other the 
made, I do not claim any great originality 


screw 
wheels 


tools of same class have been 
in this tool or for the others I have shown, 
I do claim great simplicity and certainty of 
action and convenience in use, for all of the 
things I show here, which are all of my own 
design and construction, and all free to the 
use of any person. 
a 
Danger in Delay. 


What is worth inventing at all is worth 
sticking to until it is perfected. This ap- 
parent axiom has been enforced upon my 
mind by an interview with the tele-photo 
apparatus. For the benefit of those who do 
not understand that elegant device, I will 
explain that it is an addition to an ordinary 
photographic lens, whereby the focal length 
of the objective may be increased with a 
corresponding increase in the size of the 
picture. 

At a certain distance from the object a 
photographic lens will define an image of a 
If another lens of longer 
substituted, the will 


certain size. 
focus be image be 
larger. 

It often happens to the landscape photog- 
rapher that the particular object he wishes 
to photograph cannot be approached near 
enough to secure a picture of desirable size 
with the lens he ordinarily uses, and _ his 
only resource is the substitution of a lens of 
longer focus. Therefore an ordinary equip- 
ment requires the presence of several de- 
tached lenses, an arrangement at once ex- 
pensive and inconvenient. 

The 
photographer to vary the focal length of his 
objective, and thus dispense with all extra 


tele-photo attachment enables the 


lenses. 
This invention was announced by a Ger- 
man discoverer, two or three years ago, and 
immediately awakened a 
among photographers. 
It consists in a 


large interest 


concave or dispersing 
lens back of the ordinary objective, where- 
by the rays of light which the objective 


would focalize at a certain point are , we 
refracted and meet at another mor nd 
point. The distance of the new po 
depend upon the figure of the dis 
lens or upon its position in the 
light. The latter method is adopt 
manufacturers because it produces , 
scale of variation. 
With a certain disperser the r 
will be constant, and when placed : 
the objective in a large beam of light 
tain refraction will focalize the ra 
point more distant thanif the dis) “ 
( Cc . 
wT a 
i = 
3) —=s 
dm I 
til 
placed further from the objective wh 
cone of light will be of less diameter s 
This will be made clear by the di 
A is an ordinary photographic obj J 
the focus of which isat B. Cis ac ve 
lens interposed in the cone of light, slixtit}y “a 
refracting the rays and causing th 0 
meet at D, and therefore define the wr ~s 
larger than at B, as the focal distanc /) js | 
greater than distance B. If the lens ¢ js 
moved to C’ it is apparent with equal \ as 
tion the focal point will be at #, with ire Ge 
responding difference in the size of the inay et 
and so on for all intermediate points th 
justment. “ 
It will be granted that this is a very er- 
esting device, and I think there is no ibt me 
it will prove a very useful one. gs 
The point I wish to enforce, hows 5 pom 
included in the following brief history 
More than ten years ago the though ~ 
occurred tome. I was a photograp| 1() ne 
years ago, but was only actively engaged 
short time. Therefore things photogr ete 
possess a strong interest, and for 20 years | on 
have been engaged in it in a small amateur 
ish way. Insome of my dabbling th: 
occurred to me that a concave lens would 
stretch out the focus of an objective. | 
thought the thing out as well as one could 
without a knowledge of mathematical optics 
I even consulted a professor, but found that 
in practical application his ability did not an 
reach much beyond my own. Then | sent ns 
to Bausche & Lomb and purchased three con di 
cave lenses of different curvatures. On r oft 
ceipt of them I put one on the end of a stick su 
and held it in my camera and satisfied my- th 
self that the theory would work—then | fell eo 
down. of 
For being very busy in other ways, bread au 
and butter winning, I put off from time to us 
time the fitting up necessary to a real trial af 
with a-sensitive plate until long after the - 
discovery abroad was announced. Then I 
rigged up one of my Bausche & Lomb lenses 
and did the thing, which, if I had done at 
once, would have given to me whatever fame H 
or fortune there might have been in the tel Fi 
photo, secured by a proper patent. B. 
Mishawaka, Ind. R. D. O. Siti 
—_——_-*ae—— St 
American Tools in Switzerland 
I do not think that Americans prop C 
appreciate the really unlimited extent to 
which our export trade may be enlarged «nd 
extended. We have such a wonderfu 
preciation of our own greatness, an in 
all-pervading idea that we are quite enous 
for ourselves within ourselves, but to t! : 
who have studied the matter of export 7 
thoroughly, the fact appears that ther s 
open to all industries a very large fic! l 
which is at present in its infancy, and pe 
is the supplying of the more closely settle in 
and older countries from the unlimited re- E 
sources of our own. Ql 
The Government in issuing the consul ar 
reports for April inserts among others 
from our! Consul at Zurich, Switzer! D 
Eugene Germaine, which contains s pe 
valuable and interesting information 1 m 


tive to the Swiss market for American tov's 
to be used in the manufacture of furni 
and carriages. 

Ina letter from him, dated February ~° 
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18 e says ‘‘ American woodworking ma 
and tools can, | think, be introduced 
The 


riage manufacturers in this country, 


switzerland. furniture, wagon 
is in many Other European coun 
re still 


vr bend what wood they have to use 


using old methods to cut, 
et their various requirements.” 

ills special attention to the fact that 

is hasized by so many Americans who 

position to know the existing needs, 

tis ‘‘the advantage of a man on the 

31 ho can meet the requirements. Ifa 


xpert agent, able to speak French 


AMERICAN 


him such addresses as 1 could obtain. He 


corresponded with several firms, obtained 
catalogs and price lists, and he now informs 
me that he is getting ready to order about 
25,000 francs (35,000) worth of machinery 
Ohio. He has 


written for further particulars, requesting, 


from one of two firms in 


among other things, plans and specifications 
as to how to set up and place such machin 
ery to advantage, after the receipt of which, 
he says, he will no doubt order. 

Burlington, 
lowa, visited this city last summer, and on 


‘““A wagon manufacturer, of 


his rounds dropped into Mr. Geissberger’s 


‘ jerman, Was sent out to visit the dif- shops. He succeeded in selling him about 
fel manufacturers and shops of the coun- $100 worth of wagon and carriage wheels, to 
tt could, I am sure, secure large or- be shipped upon his return home. Mr. Geiss 


necessity for personal work is keenly 
r iized and followed in our own country, 
al t would pay 
ot You will observe that he lays spe 
Ci tress upon the need of speaking the 


la Loe 


of the countries visited, and this 


berger received this trial shipment lately, 
and is highly pleased with the goods. as to 
workmanship, quality and price, the cost 
us to recognize it in laid down here being much less than Mr. 
Geissberger could manufacture them him 
self. ° 


‘‘It must be remembered that, if shipped 


p is strongly urged by all Consuls in in large quantities, much lower freight 
th ‘eports. Weare apt to think that our rates could be obtained, and goods could be 
ow mgue is spoken all over the world, laid down at a lower figure than this trial 
bu sis not so, and all printed or written shipment has cost.” 
m r going to these countries should be in This transaction is mentioned to empha 
th vuage spoken in them, size a fact that woodworking, time-saving 
He also calls attention to the fact that machinery, in the manufacture of which the 
should be taken, however, to have all United States excels all other nations, will 
Sl machinery and tools patented in be wanted in Switzerland as soon as the 
Switzerland, as well asin Germany, to pre- people are educated to its uses, for they 
vent imitations being manufactured from much prefer to manufacture their own 
the first models sent out, for it is a well wheels, furniture, etc., than to import these 


kn fact that 
a practice to imitate our machines 


mitt it 


and tools, and then cut under our prices.” 
The importance of American manufactur- 


German manufacturers articles ready made, if by securing and 


working the proper machinery, they can 
do so. 


It is reasonable to suppose that in a coun 


ers keeping themselves in touch with these try with a population of 8,500,000 people, 
people is shown by the following extract this Mr. Geissberger is but one of the many 


from the same report: 
acarriage manufacturer of this city, desir 
ous of enlarging his plant, requested me to 
supply him with the addresses of American 
woodworking machinery factories. I gave 


“Mr. J. Geissberger, manufacturers who would gladly avail 
themselves of our time-saving machinery, if 
they only knew where to obtain it, and how 
to work it after it is obtained. 


** DuMON’T.” 


By Epwarp J. WILLIS. 


lhere frequently occur in the course of engineering work, calculations of efficiency 


and consumption, which are, more or less, long and tedious. 
ing paragraphs will reduce any 


division, 


The figures given in follow 
such calculation to a case of simple multiplication or 


This not only saves time, but greatly decreases the chance of errors, which can 


often pass unnoticed in many of the rarely understood and complicated expressions which 


such calculations involve. 


Only full theoretical values or equivalents are given, and when 


the delivery is not up to the figure the deficiency is the loss in the transformation, or if the 


consumption is greater than the equivalent, such excess is the waste of the process, 


Some 


of the equivalents are, at the present time, uncertain, and the figures given are subject to 


such changes as their definite determination will involve. 


" “pe 


used as 776, 


of 1C.P. = 


720 foot-pounds per hour. 


Joule’s equivalent has been 


which is considered a- conservative figure, as is also the light equivalent 


Logarithms of each number have been inserted, 


and the reciprocal of any equivalent will be found under its proper heading. 


Bm. P. in 
Foot-pounds. 
B.T VU. 


Steam. 


Combustion. 


Electricity 
and light. 

1 foot-pound 
per second 
in H. P. 
Electric light 
and B. T. U. 
and steam. 


Ditto 
per 
minute. 


WORK, 


One (1) horse-power = 58,000 (log. 
minute = 550 (log. 2.740363) per second 


4.518514) foot-pounds per 
1,980,000 (log. 6.296665) foot- 
pounds per hour = .709 (log. 1.850646) B. T. U. per second = 42.53 (log. 
1.628652) B. T. U. per minute = 2,552 (log. 3.406710) B. T. U. per hour 
= 2.219 (log. .846105) pounds of steam per hour at 80 pounds pressure 


(95 pounds absolute) = 2.2104 (log. .844441) pounds steam at 100 pounds 


pressure (115 pounds absolute) = .002933 (log. 3.467312) pounds carbon 
consumed per minute, or .176 (log. 1.24551) pounds carbon per 
hour = .1823 (log. 1.260787) pounds ordinary coal per hour = .1169 


(log. 1.067815) pounds (= .0157 gallons log. 2.19590) ordinary petroleum 


per hour = .1276 pounds (log. 1.105781) good kerosene per hour = 3.925 
(log. .593890) cubic feet ordinary house gas per hour. 


One (1) horse-power 746 (log. 2.872739) Watts = 2,750 (log. 


3.43933) candle power. 


One foot-pound per second = .001818 (log. 3.259594) horse-power 
= 1.8565 (log. .1382343) Watts = 5 (log. .698970) candles = 4.64 
(log. .666518) B. T. U. per hour = .004034 pounds (log. 3.605699) 


steam at 80 pounds pressure (95 pounds absolute) per hour = .004018 
pounds (log. 3.604035) pounds steam at 100 pounds pressure (115 pounds 
absolute) per hour. 

One foot-pound per minute = .0000803 (log. 5.481443) H. P. = 
.0226 (log. 2 354108) Watts — .0833 (log. 2.920820) candles = .07733 
1.888348) B. T. U. per hour = .00006723 pounds (log. 5.827548) 
steam at 80 pounds pressure (95 pounds absolute) per hour = .00006696 


(log. 


pounds (log. 5.825874) steam at 100 pounds pressure (115 pounds abso- 
lute) per hour. 
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Rotary deliv- 
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In rotary delivery a force of 52.41 pounds (log. 1.719833) at an 
arm 1 foot long, making 100 revolutions per minute, gives one H. P. or 
a force of 100 pounds, acting on an arm 1 foot long, making 52 41 (log 


1.719333) revolutions per minute, gives 1 H. P. or a force of 100 pounds 


ery to get acting on an arm .5241 foot (log. 1.719333) | 6} inches) making 100 
H. P. revolutions per minute, gives 1 H. P. A force of 100 pounds acting on 
an arm 1 foot long, and making 100 revolutions per minute, gives 1.904 
(log. .279665) H. P. Roughly we have 1H. P. for 100 pounds pull on 
a belt running over a t-foot pulley (1 foot diameter) making 100 revolu 
tions per minute 
HEAT. 
me Be Us One B. T. U, (1 pound water raised 1° Fahr.) = 776 (log. 2.889862) 
to work foot-pounds. One B. T. U. consumed per second = 1.411 (log. 
light and .149500) horse-power 1,052.6 (log. 3.022263) Watts 3,880 (log 
electricity. 3.588832) candle power. One B.T. U. per minute 023515 (log. 
2.371345) H. P. 17.5433 (log. 1.244112) Watts = 64.66 (log. 1.810569) 
candles. One B. T. U. per hour = .000392 (log. 4.598200) H. P 
2924 (log. 1.465977) Watts = 1.078 (log. .032619) candles. 
One pound of steam at 100 pounds pressure (115 absolute) 
takes 07962 pounds (log. 2.901000) carbon, or .0824 (log. 2 915927) 
pounds ordinary good coal to make it from water at 62° Fahr., assuming 
no loss: it contains 1,154.5 (log. 3.062368) B. T. U. or 895.892 foot 
pounds (log. 5.959815). If it were consumed in one hour it would 
Steam represent—with no loss—14,981 (log. 4.174089) foot-pounds per minute 
to work, = .4)247 (log. 1.655565) H. P. 337.6 (log. 2.528304) Watts 1,244.5 
light and (log. 3.094893) candles. 
electricity. One pound of steam at SO pounds pressure (95 absolute) takes 
07938 (log. 2.899328) pounds carbon or 0821 (log. 2.914343) pounds 
ordinary good coal to make it from water at 62> Fabr., assuming no loss 
It contains 1,150 (log. 3.060698) B. T. U. or 892,400 (log. 5.950551) foot 
pounds. If it be consumed in 1 hour with no loss 14,873 (log 
4.172400) foot-pounds per minute A507 (log. 1.65888) H. P 336.2 
(log. 2.526625) Watts 1239 (log. 3.09822) candles 
Combustion. One pound of carbon consumed in 1 hour = 14,500 (log. 
4.161868) B. T. U. per hour 11,252,000 (log. 7.051230) foot-pounds per 
hour = 5.688 (log. 754565) H. P. 1.240 (log. 3.627304) Watts 
Fuels to 15,630 (log. 4.198895) candles 15 (log. 1.176091) pounds water evapo 
BD. S. Ue rated from and at 212° Fahr. = 12.56 (log. 1.099000) pounds steam made 
from water at 62° Fahr. to steam at 100° pounds pressure (115 pounds 
Steam, absolute) = 12.61 (log. 1.10067) pounds steam made from water at 62 
work, Fahr. to steam at 80 pounds pressure (95 pounds absolute. ) 
Light and One pound ordinary kerosene consumed per hour 20,000 
electricity. (log. 4.301080) B. TU. per hour = 15,520,000 (log. 7.190892) foot 


pounds per hour = 894227) H. P. 
Watts = 21,560 (low. 4.888557) candles = 20.7 
water evaporated from and at 212° Fahr. 17.3% 
water from 62 to steam at 100 pounds pressure (115 pounds 
1.240050) pounds water at 62 
80 pounds pressure (95 pounds absolute). 


7.838 (log 5,847 (log. 3.766966) 
(log. 1.816053) pounds 
5 (log. 1.238673) pounds 
Fahr. 


absolute) = 17.40 (log. Fahr. to steam at 


One cubic foot ordinary illuminating gas per hour = 650 


(log. 2.812913) B. T. U. per hour 504,400 (low, 5.702775) foot-pounds 
per hour = .25475 (log 1.406110) HT. P. 190 (log. 2.278849) Watts — 
700 (log. 2.845440) candle power 


Fahr. 
Fahr. to steam at 100 pounds pressure (115 pounds absolute). 


.6729 pounds (log. 1.827936) water 
evaporated from and at 212 


at 62 


63 (log. 1.750585) pounds water 


LIGHT. 
Light to 1 candle power 00086364 (log. 4.560672) TI. P. = .2718 (log. 
work. 1.433411) Watts 12 (log. 1.079181) foot-pounds per minute = 720 (log 
micas Us 2.857382) foot-pounds per hour 015464 (log, 2.189819) B. T. U. per 
Electricity, minute = .92788 (log. 1.967470) B. T. U. per hour = .0008037 (log. 
steam, 4.905102) pounds steam per hour at 100 pounds pressure (115 pounds 
and com- absolute) = .Q008068 (log. 4.906772) pounds steam at 80 pounds pressure 
bustibles. (95 pounds absolute) = .000064 (log. 5.806102) pounds or .448 (log. 
1.6512) grains carbon per hour = .0000661 (log. 5.820201) pounds ordinary 
coal per hour = .0000464 (log. 5.66644) pounds or .32475 (log. 1.511588) 
grains or .001581 (log. 3.184975) cubic inches or .000006628 (log. 6.821342) 
gallons ordinary kerosene per hour = .001427 (log. 3.154557) cubic feet 
ordinary gas per hour. 
ELECTRICITY. 
Electricity 1 Watt = .0013405 (log. 3.127241) H. P. = .057 (log. 2.755913) 
to work. B. T. U. per minute = 3.42 (log. .584064) B. T. U. per hour = 44.24 
B. T. U. (log. 1.645775) foot-pounds per minute = 2,654.4 (log. 3.423966) foot- 


Steam, light 


and combus- 
tibles. 


It is announced by Secretary Hutton, of 


pounds per hour = 3.6863 (log. .566591) candle power = .000236 (log. 
4.372696) pounds or 1.65 (log. .217794) grains carbon per hour = .000171 
(log. 4.233034) pounds or 1.197 (log. .078132) grains good kerosene per 
hour = .005262 (log. 3.721151) cubic feet ordinary illuminating gas per 
hour. 


been sent to the.members giving the divi- 


the American Society of Mechanical Engi- 
neers that the papers presented at the meet- 
ings of that society for 1895 will probably 
be devoted mainly to subjects connected 
with 
and distributior 


transmission 
A general schedule has 


power, its generation, 


sions and sub-divisions of the subject which 
it is suggested be taken up, and these seem 
to cover sufficient ground to take up the time 
and absorb the paper-writing energies of the 
members of the society for the next tive 
years at least. 








A Spherometer. 





We illustrate herewith an instrument made 
especially for measuring spherical surfaces. 
The screw is threaded one thread to each 


millimeter, and the disk is divided into 100 
the 


parts, which allows instrument being 








read to ;}, part of a millimeter. They are 
also made to read to ;,'y9 part of a millim 
eter, by having two threads to each millim- 
eter in the screw, and dividing the disk 
into 500 The nut in the 
provided with means to take up wear, and 


parts frame is 
the legs, being screwed into the frame, can 
also be adjusted. 

The maker also furnishes separate parts of 
the above instrument, such as graduated 
thumb 
very 


disks, and main screws with nuts 


ready to use. These parts are con- 
venient for various experimental purposes, 
and are in mechanical and physical labora 
tories. 


bia, Pa. 


It is made by E. G. Smith, Colum 


a ~~ — 


The Hendey-Norton Tool Maker's Lathe. 


We present herewith engravings of a form 
of the Hendey-Norton lathe, which is espe- 
cially adapted for tool makers’ use, and for 
fine work generally. The lathe 
12 inches swing, 4-foot bed, mounted in an 
oil or chip pan. 

The 
shows the application of 
chucks, which are furnished with the lathe 
from 4 inch to $ inch, advancing by six- 
teenths, and, any can be 
used within the capacity of the spindle. 

The lathe the Norton device for 
changing gears for screw cutting and feed- 


shown is 


stock 
draw 


sectional view of the head 


standard 


of course, size 


has 


ing, and has also the reversing motion and 
automatic stop motion for the carriage, both 
of which we 
This lathe is made, with 4, 5, 


have previously described. 


and 6-foot 


beds only, by the Hendey Machine Co., 
Torrington, Conn. 
—_—-am>- 


Gas and Oil Engines.—I. 


As noted last week, the subject of gas and 
oil engines was discussed by engineers who 
met for that purpose, at the house of the 
A.S. M. E., Wednesday evening, April 10th. 
Mr. Emerson McMillan presided, and, after a 
few introductory remarks, to the effect that 
the gas engine had not had a fair chance in 
competition with other prime motors, intro- 
duced Mr. 8. A. Reeve, who had 
chosen to introduce the subject of the even- 
ing, and who said in part: 

The status of the gas engine depends en- 


been 


tirely upon the surrounding conditions. A 
plant exists merely because the sun shines, 
and the seed has been planted. Unless the 
surrounding conditions are favorable, the 
plant cannot exist, and the amount of its 
growth, and the character of its growth, 
depend entirely on the surrounding condi- 
tions. The gas engine follows this general 
law, in that its status to-day is what it has 
been forced to be, and what it 
allowed to be by the general commercial 
and engineering conditions of the world. 
Practically all other power that is in use is 
steam power. I do not lose sight of the 
tremendous amount of water power that is 
in use. But water power is restricted to 
certain localities, and the gas engine is not. 
It comes into competition only with those 
forms of power which are applicable to 
almost any locality or set of conditions, 
and, aside from gas power, steam power is 
almost the only other occupant of that class 
of prime movers. 


has been 
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steam engine grew 
that we 


The factory and the 
the 
carried in our minds of a commercial manu 


up together, and idea have 
facturing plant driven by any power, was 


a set of tools driven by a central motor 
the medium of a line of shafting 
belts. That 


industrial works grew in size and impor 


through 
and a number of scheme of 
tance until it had reached tremendous pro 
portions, and in certain lines of industry it 
still survives, and will continue to survive 
in the future in still larger sizes, and on a 
But for the vast 


species of 


still more important scale. 


majority of industries, those 
manufacturing which involve a varied num- 
ber of processes and departments, and in 
volve the production of a comparatively 
complex commodity, such, for instance, as 
the building of steamships or railway cars, 
or the complicated machines involving 
woodwork and ironwork and _ steel-forging 
work, and all that sort of thing, the modern 
The 
be merely depart- 


factory is a collection of factories. 
various factories may 
ments, merely various rooms in one building 
But at any rate the factory 
now consists of a large number of depart- 
quite 
They often run entirely independ- 


or on one floor. 
ments, and 
distinct. 
ently, have separate foremen or superin- 


those departments are 
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anywhere from ten or a dozen to 70 differ- 


ent engines scattered all over the works, 


sometimes 20 or more in one room. Some 
steam transmission are, 
conditions, than for 
Of course, no cast-iron 
But the 


subdivided steam plant has come in to stay. 


times the losses in 


under average less 
shafting and belting. 


rule can be given for all conditions. 


Of later years, superseding the subdivided 
steam plant, comes in, first, compressed air, 
and then electrical transmission and sub- 
division of power. 

I have given this résumé of the changes 
of the power question to show that the 
problem of the present is economical trans- 
mission of power, not economical develop- 
ment of power. Of course, economical de- 
velopment at the original point of production 
buf it is 
more important to transmit it economically, 


is of great importance, vastly 
because the losses in transmission can easily 
exceed the largest losses possible in produc- 
tion. 

Those of you who have spent any time on 
the problem of the subdivision of power or 
its transmission, have seen that none of the 
systems heretofore provided satisfy the ques 
They all involve tremendous losses in 
They all involve heavy first 
cost, heavy expenditure for generating plant, 


tion. 
transmission. 
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and 


some 


tendents, different hours, have 
different labor. In labor 


is a small item, and powér is larger. In 


run 


classes of 


others power is a small item, and labor is 
the principal feature. All 
make it 
such an establishment to be driven by one 
central prime mover. In the first place, 
distance of transmission comes in and con- 


these various 


conditions almost impossible for 


sequent losses. In the second place, come 
in varying Every engineer 
knows that no piece of apparatus can work 
well under varying conditions. We have 
therefore the modern in- 
dustrial works in which the power has to 
be transmitted quite a distance, and sub- 
divided among a large number of different 
This was first attempted by 
shafting and belting, or by rope drives. 
But it is evident that the losses by trans- 
mission are very great. Consequently we 
have seen other schemes tried. First came 
the subdivision of the steam engine itself 
into a large number of units, and we have 
only to look about us in our large factories 
to see steam-driven plants where the power 
is furnished from the central boiler plant to 


conditions. 


seen grow up 


sorts of tools. 


transmission plant and redeveloping plant at 
the other For instance, in electrical 
transmission, if your total works need a 


end. 


thousand horse-power, besides your thousand 
horse-power of boilers, you must follow 
with a thousand horse-power steam engine, 
a thousand horse-power generator, your 
mains for carrying the electric power, and 
then on top of that a thousand horse-power 
of motors. That is, of course, losing sight 
of all small factors and percentages of loss. 
The present status of gas power in this 
country or any other, and also of its imme- 
diate promise for the future depends upon 
this statement of the problem in this part— 
that gas power offers the ideal solution for 
the subdivision and transmission of power, 
the mechanical difficulties being for the time 
lost sight of. In other words, let us suppose 
that a large industrial plant requiring, say, 
1,000 horse-power, subdivided into, say, 50 
different units which are utilized at various 
points, in different buildings, on different 
floors, at different speeds, for different hours 
during the day, under different conditions 
of varying and steady load—suppose that in 
such a plant as that, we install a 1,000 horse- 
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power gas generator or its equivalent, «nq 
then it or from the hold 
large number of gas engines, large 
that the firs 
is away below that of any system, w 


lead from 
gas mains—it is evident 


possible exception of the subdivided 
plant, where our boiler plant corresp 
our generating plant, our steam m 
our gas pipes, and our steam engines 
But there is one big adv 
which a gas plant has over a stean 
divided plant, in point of operatic: 
that is, that in the steam subdivided 
no matter how large a_ proportion 
load be off, the central generating 
must be run, and the fixed chary 
running cannot be altered. Steam n be 
kept up, the boilers must be kept hi 
stack, if there be one, must be kept hot nq 
the labor must be there to take care . 
whole matter. I have myself test 
factory in which for a large proporti 


gas engines. 


each day the efficiency for the transn r 
of the power between the boiler pla: d 
the work was 5 per cent., simply by 
they had to keep the whole plant goij 
order to move one small department 

the gas plant that entirely 
Your generator works for a « 
number of hours a day, on whatever | 


disaj rs 


gas 


capacity is best suited to produce maxiy. iy 
economy, and as we all know, there is y 
one point in capacity in which any appa 
can work at minimum 

those certain number of 
generator 
holder. 


economy. During 
hours a day th 
makes gas and stores it in th 
The gas generating plant is entirely 
unconscious of the consumption of power 
provided it be large enough to fulfili lJ 
demands. The 

foremen of 


consumers of 
different 


power, the 
departments, are as 
unconscious as is the generating plant of 
the consumption of power. They simply 
know that all they have to do is to turn on 
They may 
run 24 hours in a day, while the gas en 
erator runs eight, provided the total maxi 
mum production of the generator is 
large enough to cover the whole output of 
power. 


their gas and start their engine. 


gas 
The comparison between 
gas plant and any plant relying upon trans 
mission and subdivision of power, by com 
pressed air or by electricity, or by iny 
scheme wherein the power is first develo ed 
by the steam engine, and then converted 
into another form, and then converted bac! 


such a 


k 
again—a comparison between the gas power 
plant and any such plant as that is really 
hardly possible from the economical stand 
point. The operation of atly such gas plant 
would be incomparably more economical 
than that of the compressed air or thi 
electrical or the hydraulic system of trans 
mission of power. , 

You will notice that I have entirely left 
out of the question the mechanical side of it, 
which I purposely wished to do. But for 
the merely commercial side there is an abso 
lutely unlimited field for the development of 
power and its transmission and subdivision 
in industrial works by means of the gas ven 
erator and the gas engine. . 

In nearly all of our large textile mills in 
New England, and in a great many other 
forms of industry, the steam is used as much 
and sometimes more for heating purposes 
and boiling and dyeing than it is for pow 
In fact, the big promoter of steam power in 
New England, where it has proved an indis- 
pensable auxiliary of water power, is thi 
fact that the steam had to be had anyhow 
That is true also of compressed-air plants 
There are a great many factories where 
compressed air is indispensable for blowi: 
furnishing draft, cleaning and innumers 
purposes to which it can be applied, an 
a great many plants compressed air is us 
to transmit and subdivide power wher 
other system would be tolerated, simply 
cause the compressed air has to be ther 
anyway, and the compressed-air mains hs 
got to be there and they might a great 
better use it for power. The same thing 
plies to electricity. 


ad i 


Those factories rely 


on the electric current entirely for light n 
often bring the power question into seco! 
ary importance compared with light. |! 
they have got to have their central engines 
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snd erators and mains for the production 
nd bution of light, and if they need 
ligh re than power, then, of course, the 
yA transmission of power is the thing 
witl regard to the general arguments 
wil But this same factor of the cor- 
reli of the system of transmission of 
nor nd the system of transmission of 
oe ms of energy needed in the works, 
apt lso to gas. In fact, the gas pro 
duc s reached its present state of perfec 
tiot ly owing to the fact that gas is the 
mos momical form of fuel for a large 
null of industrial purposes—metallur- 
vical, or glass works, and fora large number 
of s if cooking and heating and baking, 
whe xact control of temperatures has to 
be h In all those plants the power may 
again become secondary to other purposes 
in the factory, and in those plants where 
generators have alredidy been installed for 
the pose of supplying fuel gas, the gas 
engine follows as a natural sequence. 

Tl ply to this side of the discussion— 
and you will remember that I am merely 
stating the discussion—the reply to this side 
of the discussion is that the mechanical diffi- 
culties have not yet been overcome; that the 
gas engine, after having had spent on it the 
best energy, or of the best energy, in the line 
of mechanical engiseering which the world 
has been able to produce for some thirty 
years, is still more crude in a great many 
mechanical features than was the steam en- 
gine of acentury ago. It is still very heavy. 
In nearly all of the devices only one impulse 


is received by the fly wheel for every two 
revolutions; in the case of the single-acting 
engines only one is received, so that the fly 
wheels are heavy. The regulation, as arule, 
is accomplished by simply dropping out a 
certain proportion of the impulses, instead of 
varying their strength, and the necessity for 
the ignition of the charge in a minute frac- 
tion of a second has led until very recently 
to extreme uncertainty in the matter of igni- 
tion and also in the question of perfection 
of combustion. That last is not so marked 
afeature, because even with poor combus- 
tion the gas engine is an exceedingly eco- 
nomical prime mover, but the mechanical 
difficulties still stand in the way of the ac- 
cession of the gas engine to the proper field 
inwhich it belongs ; that is the universal 
factor for the production and transmission 
and subdivision of power in industrial 
works 

At the risk of being considered rather su 
perficial in skimming over this subject, I will 
take one step into the future and say that 
while gas engines have hitherto been almost 
entirely run with illuminating gas, yet al- 
ready there has been considerable done in 
the way of supplying gas engines with pro- 
ducer gas from special producers built for 
that purpose. There has also come upon the 
field—I will just mention it—the incandes- 
cent gas burner; thatis, it has just begun to 
attract wide attention as being an established 
fact. These two coupled together—first, 
that the gas engine can be run much more 
economically upon producer gas, not illumi- 
nating gas, than it can upon illuminating 
gas, and second, that there is a means at- 
tained of producing illumination by a non- 
luminous gas, lead us to the surmise—per- 
haps I should not state it as a surmise, I will 
State it as a hypothesis which I hope to hear 
discussed—that the near future will see the 
distribution of energy—all energy—which is 
derived from coal in the form of a non-lumi- 
hous, cheaply produced fuel gas, that this gas 
Will be relied on entirely for power, for 
lighting, where gas lighting at all is permis- 
sible, and where it is not, where the electric 
light is needed, that electric light will be 
produced through the medium of gas engines, 
and that this same gas will be used for all 
sorts of fuel and heating purposes—domestic 
heating and cooking and industrial heating 
of all sorts. 

[ have tried to make as brief a statement 
’s | could of the gas-engine problem as it 
‘ppears to me to-day, not onthe basis of the 
condition of the gas engine itself, but as a 
Statement of its possibilities, the demands 
Which are going to be made upon it in the 
tear future and what the near future may 


AMERICAN 


bring forth in the way of a powerful auxil- 
iaryto aid in the adoption of the gas engine 
as the universal prime mover. 

Mr. A. W. Burchard followed with a writ 
ten account of a plant of gas engines, 
account was referred to briefly last week, 
but at this writing is not ready for publica- 
tion. Hutton 
read the following, communicated by Prof. 
Wm. 8. Aldrich, of West Virginia Univer 
sity ; 


which 


At its conclusion, Professor 


Some of the chief difficulties to the ex 
tended introduction of the gas engine have 
been gradually removed by the improve- 
ments in methods and apparatus for the 
manufacture of producer gas on a small, yet 
economical scale, In this as in other branches 
of engineering, the law of supply and de- 
mand operates to mutual advantage, and iso 
lated gas-engine plants are rapidly coming 
to the front. On the ofher hand, for the 
distribution of power from a central plant 
to greater or less distances, gas offers peculiar 
advantages. There are practically no losses 
in distributing the gas in pipe lines, except 
leakages, which can affect the economy of 
the distribution. 


Losses of pressure and 


temperature changes do not in the least 
affect the economy of the gas engine at the 
end of the line. Therefore, the distribution 
of power by gas and its utilization in gas 
engines scattered over a widely extended 
area may come to be a rival of some of the 
other methods. And the facility of storage 
and use of gas for heating are additional ad 
vantages, 

It seemed doubtful, for a long time, 
whether gas engines could be made and 
economically managed in large units ; but 
the present use of the same up to 3800 horse 
power and the contemplated manufacture of 
gas engines of 500 horse-power and upwards, 
But it 
is open to discussion whether there is the 


leaves no room for serious doubting. 


same inherent gain in economy in the use of 
large gas engines as in the case of steam 
engines. Of course, on the general princi 
ples of power production, large units are 
more economical per horse-power than small 
units. Nevertheless, there is scarcely an 
argument advanced for the use of large 
steam engines that can be similarly advanced 
in the case of gas engines. 

In the m.tterof arrangement of gas-engine 
cylinders, undoubted preference 
manifested for the vertical type, and in pairs, 
with 


there is 


cranks at Four 


cylinder or quadruplex gas engines are being 


180 degrees apart. 


seriously considered, to gain an additional 
advantage along the same lines as the two 
cylinder, or duplex type, namely, a greater 
number of explosions per revolution, and 
consequently an increased opportunity to 
control the supply and explosions according 
to the load. 

As rotating or 


‘rotary ’ gas engines have 
been suggested, it may be well to note some 
of the advantages arising from using the ex 
plosions of the gas in much the same manner 
as the Pelton wheel utilizes the steadily ap- 
plied impact of the water. 
to connecting rod 


The losses due 
mechanisms are elimi- 
nated ; the highest speed may be obtained 
and controlled—especially to be desired in 
direct connection to dynamos ; multiple dis- 
charge jets (or explosion pockets) may be 
arranged, as in the Pelton wheel; the force 
of the explosion may be most directly util 
ized in a tangential manner; the internal 
friction will be reduced to a minimum ; the 
best opportunities presented for regulating 
against the rapidly varying loads of elec- 
trical supply 


service; and, probably, a 


greatly increased economy in the use of gas. 

In matter of speed regulation, gas engines 
have had an unenviable reputation, more 
due to the inherent difficulties of control 
than to any lack of inventive ability along 
this line. 
run at slow speeds, and sometimes with 
rapidly varying loads, it is not difficult to 
understand that during one or more strokes 
the supply of gas may be entirely omitted, 
and the unusually heavy fly wheel drawn 
upon to meet the periodic variations in the 
supply of energy. 

Respecting the conditions of maximum 
economy in the use of gas, it has been found 


Always single-acting, frequently 
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that certain 
given engine running at 


there is a best load, for any 
a given speed, at 
which load there is the least expenditure of 
gas per horse-power per hour. In this way 
it is possible to establish a very satisfactory 
basis for rating gas engines, that is, by their 
most economical performance. If gas engines 
could be tested and the curves of perform 
ance plotted, as in the case of turbines sent 
to the Holyoke testing flume, the whole gas 
engine business would at once be placed on 
as satisfactory and substantial a basis as is 
The establish 
ment of sucha gas-engine testing plant is 
urgently needed. 


now the case with turbines. 


It would go far towards 
giving much needed additional encourage 
ment to well-directed efforts in the develop 
ment of the gas engine, as well as serve to 
forestall fruitless attempts in the same line. 
(Concluded next week.) 
— ae ae 


LETTERS FROM PRACTICAL MEN. 


Experience and Judgment are Neces- 
sary—A Slab Pile Indicator, 
Elitor American Machinist : 

A good deal has been said of late on the 
subject of designing machinery, and | have 
noticed much valuable data relating to this 
subject, as it has appeared from time to 
time in your columns. 

In referring to this subject it is not my 
intention to cross swords with any of these 
writers. Nor would I 
helps, for the designer should thoroughly 
understand the 


underestimate such 


nature of materials with 


which he has to deal, and preparation for 
such 


work, therefore, cannot be 


plete. Is it not 


too com 
that a 
person, and especially a beginner, may make 


true, however, 
a complete failure as a designer, by placing 
too much dependence on helps from others % 
Evidently such a course often leads to the 
misapplication of rules which do not admit 
of a general application. 

The work of designing implies, to my 
mind, origination, and he who never has an 
original idea is not apt to succeed when 
he attempts to appropriate the thoughts of 
others. 

To emphasize this point, I cannot do 
better than to use a rather far-fetched illus 
tration: The student of the various authors 
on whist will find when he comes to take a 
hand at this popular pastime, that he is 
often led into serious blunders by following 
certain grules, and he will probably blame 
the author from whom he gets his instruc- 
fault, for not 


tion, when he alone is at 


having observed the many exceptions to 
established rules, or so mastered the subject 
as to be able to use his own judgment. 
To trace the simile a little further, we find 
the chief cause of trouble lies in the ever 
varying complexion of the cards held, and 
not untila player breaks away, ina measure, 
from trying to conform to the ideas of 
others, will he rise above the 


skill. 


In the domain of constructive art, 


average in 


I think 


there is no less of complexity. Endless 
varieties of conditions confront 


tor of each 


the origina- 
new machine or device. 
Some of your contributors have already 
alluded to a few of the exceptional practices 
of designers, and have shown quite con- 
clusively that factors of safety against strains, 
whether crushing, transverse or tensile, 
afford no criterion in designing Certain parts 
I need not comment on the 
hurtful effect of even very slight deflection 
in many portions of accurately fitted ma 
chinery. Excepting 
steam engine suffers 


of machines. 


machine tools, the 
most, perhaps, from 
the yielding of parts which should remain 
immovable. Nor can we always stop where 


injurious springing ceases. A wrist pin, 
for example, may be of ample proportions 
to meet all ordinary strains, and yet not 
large enough to prevent excessive heating 
and consequent wear. 

The factor of safety, then, against insufti- 
cient 
important member in the steam engine, may, 


wearing surface for this small but 
and indeed does, have a great variation, as 
practice clearly demonstrates. 

Formulated data for securing the proper 


counterbalance in engine cranks have re- 


325 


they 
there 


ceived much attention, and doubtless 
are tolerably accurate. Yet I think 
are questions involved in this problem which 
are not fully understood at all times 

It is no uncommon thing, when repairing 
shaft 
The inference is strong 


machinery, to find a journal worn 
badly on one side 
that it has been out of balance, yet when 
have been no evidence 
All who have had 


high-speeded machinery, 


running there may 
that such was the case 
experience with 
will have observed that a shaft which may 
run perfectly at its normal speed, say, of 
1.000 vibrate 


revolutions, will sometimes 


violently at 500 per minute. This evidently 
shows that such a shaft is not in balance at 
any speed, and that above a certain limit of 
motion, the moment of inertia in the com- 
bined mass of the shaft and its belongings 
is such that there can be no response to the 
effects of the unequally distributed weight 
revolving this 
limited is exerted continually, and 


about its axis. Doubtless 
force 
produces the unequal wear on the journals 
referred to above. 

It is fortunate, perhaps, that physical 
laws thus accommodate themselves to our 
formule and practice. Otherwise, | do not 
see What high-speed men could do to over- 
come the effects of constantly varying 
amounts of cushion in their engines, which 
would act as a disturber of balancing pro- 


visions, were it not for these laws over 
which the engineer has no control, 

During the first year of my apprentice- 
ship I secured a book that gave instruction 
on drawing, based on the works of M. Le 
Blanc and M. M 


same time bought a set of instruments. <A 


Armingand, and at the 


build a steam 
1 distinctly 
drawings were nearly 


resolve was soon made to 


engine, a small one, of course. 
remember that my 
completed, and some patterns made, before 
it occurred to me that the slide valve had 
more to do than to admit steam to each end 
of the « \ linder. It had to allow the steam 
to escape also. The discovery was startling, 
and caused some change in my drawings. 

Many times since then | have seen the bad 
effects of incomplete designing. Some ap 
parently trifling matter, perhaps, not well 
considered at the beginning, and when finally 
taken up, requiring changes which could 
illy be made. 

The little engine was finished. It per 
well A stole it, I 


think, and all | have to remind me of it is a 


formed junk dealer 
silver cup, awarded me by an agricultural 
society. 

While indulging in these personal mem- 
oirs, allow me to refer toa ‘‘slab-pile indi 
cator,” from which valuable information was 
secured, We did not know anything about 
the delicate little instrument those days that 
plays such queer tricks with its long and 
short connections ; but went ahead with a 
sort of thumb rule, and designed a ‘‘ real” 
engine, as the little people say. This was 
than 
above referred to. 


ten years later the first experience 
The engine was of the 
This, 


a saw-mill, met with a fair 


portable class, and of 20 horse-power 
combined with 
demand, as was evidenced by the fact that 
sixty of these, including some other sizes, 
were shipped to points along one railroad 
of 60 miles in length. I had occasion to 
pass over this road frequently, and in doing 
so, observed that wherever one of these en- 
gines and mills was at work, a long rick of 
slabs, cut ready for burning, would be seen. 
While at own 
make, but run by different engines—every 


other mills—some of our 
slab would be burned, and in some instances 
other fuel had to be supplied. 

If the comparison had been confined to 
two or three outfits, observations 
might have been misleading, but so many 


these 


mills operating in timber of comparatively 
uniform quality, gave the results more than 
ordinary significance, 

Further investigation revealed a number 
of points of excellence possessed by the en- 
gine in question, to each of which a share 
of its good performance might be attributed, 
but none was more conspicuous than its 
slide valve proportions, 

This conclusion has been confirmed by 
later revelations through the use of the 





indicator, which, furthermore, proves that my 
good fortune in irriving at these proportions 


at the outset, was in a measure accidental 


However crude and unique the “slab pile 


indicator test, it was, nevertheless, im 


pressive, and carried conviction to those 


who might not comprehend the intricacies 
of a more scientifically conducted duty trial 
In conclusion, I beginners 


to get all the 


would say to 
information attainable, ap 
plicable to constructive problems, and then 
supplement the whole with a good measure 
of common sense **QuIRK.”’ 


Steam Pipes, 
Editor American Machinist: 
Mr. Bullock's letter in your issue of March 
of the 


charge of the plant of adarge saw and plan 


2ist, reminds me time when I took 
ing-mill, where the exhaust steam was used 
to prevent the mill from being rather colder 
than it was out of doors. The back-pressure 


valve was of a rather peculiar design, 


although a good one, for it wAs made when 
the chief engineer of the mill got out pat 
terns for all such devices, had them cast at 
the foundry, and then they 
up dn the machine room of the mill, instead 


were finished 


of buying them in the open market as we 


Weights 









Free 


Rahaust 








| 
an 
{ 
Fig. 1 
| To Shop 
————) 
aconanssenanaae 
From 
Engine 
Bushing 
f 
To Shop 
American M 
Fig. 2 


It had no 
lever, for the weight acted directly on the 


do now. It is shown in Fig. 1. 
valve, so that if you wanted to know how 
much back pressure you were carrying, the 
plus the 
weight put on them, divided by the square 


weight of the valve and stem, 
inches exposed to pressure, gave the desired 
information, provided the valve was lifted 
from its seat, as was the case usually, for 
but a part of the exhaust steam was uSed. 
As heat was sometimes needed in the mill 
before the engine was started up, provision 
was made for putting live steam into the 
coils, the made in the 
same way as in Mr. Bullock’s case. As the 
steam struck against the opposite side of the 
pipe, it inclined to 
towards the engine as much as it did to go 


connection being 


exhaust come back 
around the mill, and as this was not always 
desirable, a valve was put in the exhaust 
pipe to prevent it. This valve was also of a 
home-made type, and I well remember my 
feelings when I opened it for the first time, 
and found that it, required 31 turns of the 
wheel to accomplish this result. In order 
to avoid the necessity of this performance, 
put in, 
The bushing used was two sizes 


a new connection was as shown in 
Fig. 2. 
larger than the live steam pipe, and the 
elbow used was of the malleable iron kind, 
in order to be small enough to go into place. 
This illustrates how good results may be 
obtained in a straight line of pipe, no elbow 
being available, as in Mr. Bullock’s case. 


In one corner of one of the rooms in this 
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mill was a place used as a filing room, and 
consequently it required more heat than in 
of the other 


this corner, but 


some rooms. There were two 


large coils in as they were 
never filled with steam, they were of but 
little value. An examination of the system 
showed that soon after leaving the engine, 
the pipe was reduced in size very rapidly, 
probably in order to save the cost of larger 
pipe, but after the reduction had been made, 
more branch pipes had been put in than the 
reduced mains could supply. One of these 


branches arranged that it 
priated 
washer was putin a unionin this pipe, the 
than the 


was 


wus so appro 


more than its share, so a metal 


smaller 
The 
that while this one got enough steam to fill 


hole in it being much 


pipe which it supplied result 


it, none was wasted through it, and so the 


remainder went to supply the coils that 
were always cold before As we did not 
think it necessary to explain how the trou 


ble was remedied, and as no change in the 
source of 


the 


piping was apparent, it was a 
the 
desired results were obtained, 

W. H. WAKEMAN. 


wonder to mill hands as to how 


Steam Supply to Cylinder Jackets, 
Editor American Machinist: 

It is of interest to note a gradual change 
of opinion among steam-engine builders as 
to the method of supplying steam to cylinder 
Not 
man who would undertake to defend Watt's 


jackets. so very many years ago, the 


practice of passing the steam through the 
jacket on its to the cylinder, was not 
the 
Writers on the steam engine at that period of 
the 
But 


of the leading builders 


way 


often to be met with, while most of 


its history were not slow to condemn 


practice in most unmeasured 
find 


adopting this system and with results which 


terms, 
now we many 
apparently justify them in reverting to the 
the this 
much-debated steam engine appurtenance. 


method adopted by inventor of 


There can be no gainsaying the fact that 


excellent results have been obtained from 


engines jacketed in this manner, so that— 
the strictures of the thermodynamist not 
the practice is likely to be 
more widely adopted in the near future. 


withstanding 
Quite recently, one of the most prominent 


engine-building concerns in England an 
the belief that 


only in this way were the best results to be 


nounced its conversion to 
obtained from jacket action, provided always 
that precautions are taken and ample pro 
the 


The latter is, of course, a most im- 


vision made for clearing jackets of 
water. 
portant requirement in any system of jack- 
eting, but it is not difficult to see that in the 
system just now considered failure to effect- 
ually clear the jacket of water would more 
prejudicially affect the steam economy than 
would be the case if the steam to the jacket 
was directly supplied. 
true that the scouring action of a large vol- 


It is unquestionably 


ume of steam in rapid movement over the 
outside surface of the cylinder lines, consid- 
erably enhances the efficiency of heat trans 
ference to the body of working steam, inas- 
much as this surface is effectuaHy cleared of 
formed. 
Further, with this rapid circulation of steam 


moisture as soon as the latter is 
through the jacket, lodgments of air are 
impossible, and as these are, in many in- 
stances, the prime cause of inefficient jacket 
action, this advantage alone is of no mean 
importance. 

But assuming that the plan of first passing 
the steam through the jacket is adopted, is 
it necessary that the whole of the working 
steam be passed around the cylinder, and 
would not an equally good effect be obtained 


if only one-third (or less, perhaps) was di- 


verted via the jacket? If so, would there 

not be less risk of the moisture in the jacket 

being swept into the cylinder before it can 

be drained away ? M. E. 
Leaky By Pass. 

Editor American Machinist : 

I recently changed a throttle valve on a 
large fire pump, attached to a large manu- 
facturing establishment, principally because 
of a troublesome by pass. The steam pipe 
is four inches in diameter, and the throttle 
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valve is fourteen feet below the top of the 
steam drum, where the pump pipe is at 
tached, and considerable water would collect 
the pump 
for instant use, as the water had first to be 


above the valve, thus disabling 


drained on starting up. A machinist was 
instructed to put ina by pass that the pipe 
might be kept clear of water, and the inclosed 
But 


trouble has been given by constant leaking, 


sketch will explain the attachment. 
as the by pass enters the bowl of the valve 


considerable angle, and all 
the 
1 


j,-inch hole was drilled in 


at a attempts 
unsuccessful until a 
the 
point where the arrow is shown as passing 
This 


con 


to stop leak were 


valve at a 


through. 

drains out all 
densation, and al- 
lows enough steam 
to pass to keep the 
and 


pump warm 


ready for instant 
use 

In the Question 
and Answer 
umns of the AMER- 
1CAN Macuinist of 
March 14th, present volume, second ques 
under No. 98, ‘‘What quenches the 
flame ina lantern when it is dropped sud 





col 
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tion 
denly’”” You say the upward rush of air 


blows out the flame. I beg to differ with 
you by claiming ‘that it is the downward 
that 


a very sudden stop of the lantern, 


rush of air puts the light out upon 

Observe a man trying to put a lantern out 
by holding up and letting it drop (all the 
time holding it by the bail), who is not up 
to the trick. 

He will pump that lantern up and down 
all the way from two feet to as high as he 
can reach, and so long as he does not ac- 
complish the very sudden stop the lantern 
continues to burn. 

Take an ordinary domestic lamp, and blow 
into the bottom of the chimney until your 
head aches, and the light still burns. Then 
observe the slight puff required to put the 
light out when directed into the top of the 
chimney. 

You know the Irishman contradicted the 
verdict of a coroner’s jury upon the dead 
body of his brother by claiming that it was 
not the fall that hurt him in the least, but 
stopping so suddenly was what put his light 
out. S. A. SMITH 
Henderson, Ky. 


Is There a Standard for Rivets? 
Editor American Machinist : 

Is there a formula or table giving lengths 
and diameters of thousand or pound rivets ? 

I find that the productions of no two 
makers agree on this style of rivet. 

I purchase a 4-pound rivet made by one 
concern, and find it exactly the same asa 
34-pound rivet made by another party. 

If there is a formula or standard I fail to 
find it. 

Any information you can give in your 
Question and Answer columns will oblige. 

Cleveland, Ohio. fH ¥. 


Engine Settings. 
Editor American Machinist : 

In your issue of March 21st Mr. Williams, 
in discussing engine settings, speaks of using 
thin flowed in to fill the 
space between foundation and engine. This 


cement mortar, 
is, as he says, a somewhat unsatisfactory 
method on much better 
plan, which is largely used and which, with 


most work; and a 


reasonable care, will give uniformly good 
results, is this: After the engine or other 


machine is leveled up on wedges, mix astiff 
mortar about as stiff as putty, of equal parts 
good cement and building sand. It is well 
to test the cement by mixing a small portion 
and leaving it over night to see if it hardens 
properly; in a few hours it will, if of good 
quality, become quite hard and firm. The 
sand and cement should be very thoroughly 
mixed while dry, and only a small amount 
wetted at atime. After being worked for a 
minute or two it should be used as quickly 
as possible. The plan is to drive this stiff 
mortar into place with a mallet and a piece 
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or four inches wid 


of wood three 


enough to go between the foundat 


the base of engine. If the cement is 
support a narrow flange around the 

the machine, some means would be 
to prevent the mortar being driven t! 
Generally it is easy to wedge in son 
a backing 

against. Well 
stiff enough not 


of board so as to make 
the 


this manner, and 


mortar in ran 
by its own weight, the cement s 
quickly, becomes hard as rock, and 
any trouble from shrinkage, as is oft: 
rienced when it is used thin enough 

For setting 
long lathes and planers, this method 


machine tools, part 
the only one that can be used for 
sults. Such tools should not be sot « 
rate pieces or butments, unless ther: 
rock to build upon, for it is impos 
prevent unequal settling. The fou 
ought to be deep, the deeper the bet 
need not be wider than the base of m 
Before starting the mason work the 
of the 


much as 


excavation should be comp 
possible by thorough and 
The best for th 


dation is concrete, one part of good c 


ramming. material 
from three to six of sand; testing as 
mentioned to make sure the mixturs 
hard. 
than others, and the quality of sand 


Some cements will carry mo! 
As much coarse gravel and ! 
this mortar as 


greatly. 
is worked into 
stand, and the whole is dumped into 


stone 
and rammed until it settles down ley 
a blow at one place will disturb the 
all around it. If 
is too much being used, for althou 
will 


water settles on to) 


cement harden under water, it 


harder and shrink less if much har 
ming and very little water be employ: 
best to mix in small quantities, not o\ 
or three wheelbarrow loads at a time, 

commence at one end of the pit and 
through a layer four or five inches 

until the excavation is 

Should the earth not to the flo 
a rough board curbing can be made t 
A foun 


becomes practical 


repeating 


come 


the foundation proper shape. 
made in this way 
large rock, and is much better adap 
carry an accurate tool than br.ck or 
work as usually constructed. 

It is impossible to do a good job in s 
a long lathe or planer without the us: 
One 
angle of z,')9 inch to the foot will mo 


bubble 


sensitive level. in which a ch 


inch to 4 inch, costs from 
$15, and is not found in every tool ch 
tool room either, but is absolutely 
pensable if long machine tools are 
properly set. With such a level, used 
a straight-edge Jong enough to reach 
the machine, long lathe or planer bed 
be leveled up straight and out of wind 
if they have been sprung in handli 
were not planed perfectly true origi 
It is surprising to see how easily s 
machine can be sprung, and how sh 
section of bed, unsupported, will shi 
The end 


projectit 


flection by its own weight. 
60-inch lathe bed, 
inches over the blocking, will deflect 


heavy 


weight an amount which can be detect 


such a level as described. To wed 
long tools properly is a job calling for 
care. Iron plates about the size of a 
hand should be placed from 12 to 18 i: 
apart all along under the edges of thi 
chine. The wedges are best made ot 
% inch square iron tapered to a thin « 
Whi 
machine is finally wedged up straight 
and out of wind, there will probab 


but an 


and 8 inches to 10 inches long. 


equal bearing o! 
them will be 
taken out altogether, and in other plu 
have 
leveling proceeded, to concentrate s 


anything 


wedges. Some of loos 


will been found necessary, as 
plates and wedges to hold up some 
which persists in remaining low wh 
After 
wedging has held the machine lev 
true for at least two or three hours wit 
perceptible settling, the cement shou! 
rammed in as quickly as possible. 

E, J. ARMSTRON 


wedges are equally loaded. 
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Weight and Mass. 
Machinist: 
| iestion of weight and mass appears 


Kad rerican 


veightier (or more massive) every 
save been thinking about it, as I 
t the bicycle discussion, that by and 
ne would say just what I had had 
in a much more lucid way than I 


” xpress it. However, on re-reading 
* Wood's article, it seems to be 
wre ich all there, after all. 


iantity of matter in a body, that is, 
is dependevt upon two things only, 
the me of the body and its density. A 
otton may be three feet thick when 
nto the hydraulic press and only ten 
mK hick when it comes out, but its mass 
What it has lostin volume has 


is t me 

a mpensated for by increase in density ; 
th tter is all there yet. Right here is 
wl Anti-Know-All” errs, regarding his 
cul ot of iron and cubic foot of wood. 
Th er has not ‘‘ as great a mass,” though 
it n isplace as much air; however, even 
this ter statement is doubtful. Even a 
cur examination will show the difference 
in sity, and a lens of only moderate 
power would go far toward. helping “ Anti- 
Kn \ll” to answer his own question. 


As Professor Wood said: ‘‘ Mass is the 


solute thing with which we have to 


mos 

deal mut weight is not, because it varies as 
the « rver’s position on the earth varies. 
The eat trouble is that weight has been 
the measure of mass that we ‘‘ practical 
men” have been accustomed to, and we have 
bee! worse ‘‘ tangled” because our steel 
yards or platform scale have helped to carry 


out the deception. We might go from Quito 
to Uppernavik with our steelyards and 
if lead or cubic foot of iron, weighing 
and, if it didn’t 
never detect any difference in the weight, 


lum} 


it every mile, wear out, 
for the earth would increase its pull on the 
counterpoise in just the proportion that it 
the But if 


measure the earth’s attraction for that con- 


increased on lead or iron. we 
stant mass by the distortion it produces in a 
helic 


have 


pring, then we shall see where we 
been tricked, shall see how weight may 
vary though mass remain constant, and shall 
see why we must multiply our constant factor 
the variable 
the variable product, weight. 


mass by factor ‘‘g” to obtain 
Notice how carefully Professor Wood has 
He did not say that 
our constant mass, weighed by a steelyard, 


made this distinction. 


inadeep mine or far above the earth would 
weigh only half a pound, while it weighed a 
pound on the surface. 
the 


The steelyard beam 


would show same reading in all three 
place . 

To sum up, then, our mass is an unvary 
ing unit, so long as volume and density re- 
main unchanged. The weight will vary as 
for that 


as a proportion the mass bears the 


the carth’s attraction mass varies, 
Stated 
sime relation to unity that weight does to 
the carth’s attraction, or M:1:: W:g; 
Whence W = MQ. 

Even now we must not accept this equa- 
tion as a mathematical dictum, without our 
explanatory ‘‘ But as weight 
is Our most convenient measure of mass this 


grain of salt.” 
mucli we can rely on: If, at the same place, 
one dy weighs twice as much as another, 
we know it contains twice as much matter— 
Again, the world over, 


has twice the mass. 


if we multiply a body’s mass by the value 
expressing the earth’sattraction at that point, 
we shall have the body’s weight, or the re- 
vers’ is equally true. Thus much we can 
sw by. 

‘** Bell Crank ” 


tangled up ” the subject as badly as he 


1: doesn’t seem to me that 
has 
Wishes us tothink. The amount of a quan- 
tity to be measured may be a constant, yet 
the expression of its measurement be as varied 
For 


exiinple, we will assume the hight of the 


as ° Bell Crank” has made this of mass. 


ceil ng in his office to be twice his own 
hivit. By that standard alone it is 2. In 
ordinary units it is perhaps 12 feet; but 4 
yards, or 3.66 — meters, or 144 inches, express 
it equally well. The hight is all there yet; 
it hasn't diminished as 
measure has shrunk or stretched. The thing 


measured isno more elusive than our ‘‘ abso- 


increased or our 
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lute thing,” mass. Weight expressed in 
pounds, distance expressed in feet, and time 
expressed in seconds, are our recognized Eng 
lish standards in the measurement of force, 
and so long as they are adhered to the accel 
eration produced by gravity. expressed in 
feet per second, will always allow us to ‘‘tie 
to”’ our mass 


In reply to 


as a constant. 
Sell Crank’s” first question, 
the 


without altering the principle involved. 


conditions 
Let 
a frictionless pulley, 


suppose we alter somewhat 


us suppose that over 
by a weightless and perfectly flexible cord, 
are hung two half-pound weights. They 
are in balance, and to move them, we 
move one pound practically isolated from 
the influence of gravity, like his one-pound 
sled on frictionless ice. 
the ideal Atwood’s device. 
Now this whole pound, falling freely, would 
move over 16.08 feet in the first second. To 
move the two half pounds, under the above 


These are, of course, 
conditions of 


conditions, one foot in a second, would 


: 1 , , 
require or practically jy as much force 
R : 


16.08 vs 
as to move the pound the 16.08 feet per 
second, In the case of the freely falling 


yound, the moving force is the weight of 
the pound, In the the 
weights, the force required (acting for one 


case of balanced 
second) would be practically one ounce, as 
we are accustomed to measure force. 

If we return to the one-pound sled, and 
adapt the wording of Mr. Porter's article, 
‘the one ounce, being ;', of the force that is 
exerted on the sled by gravity, would, in 
any time, ig the 


velocity 


through 
rs the 
That is, acting 
the sled 
velocity 


given move it 
distance, and impart to it 
that 
one second, it 
foot 
during 


gravity would.” for 


would move one 


and impart to it a which 
the 


over a space of 


would—unaided 
2 feet. A 
great (approximately 2 
would move the sled through 2 fect the first 
second, and impart, by the end of that time, 
Will ‘* Bell 


Crank” feel safe now in applying Professor 


next second 


carry it force 


twice as ounces) 


a velocity of 4 feet per second. 


Wood's formula for centrifugal force to the 
solution of his second problem ” 

Now, Mr. Editor, if I have helped ‘* Bell 
Crank” to ‘‘tangle up” this thing any 
tighter, I will rest contented to let some older 
head unsnarl it, in some subsequent paper. 

NOVICE. 


fhe Proper Method of Projection, 
Kditor American Machinist : 

Noticing with some surprise the differ 
ence in opinions expressed by your corre 
spondents in the matter of placing views in 
mechanical drawings, I am led to believe 
that a statement of practice should be made 
by men who are actually inthe shop and at 
work making and using drawings, and who 
know what goes through the departments 
without trouble, with 
requests for information from the drawing 
room. 

I require the use of the ‘‘ third angle,” 
and place the plan over the elevation, the 
right-hand elevation on the right-hand side, 
and soon. Ido not agree with Mr. Halsey, 
in your issue of April 4th, that this question 
will never be settled. The practice is now 
nearly uniform, and it seems to me that no 
chief draftsman should permit the use of the 
two systems of projection by the men under 
his charge, and I am certain that no chief 
who has many men under his charge could 


no mistakes, and no 


tolerate the confusion and errors which seem 
to me certain to arise if both systems are 
used together. It also seems strange to me 
that any manof judgment should adopt the 
idea of looking through a piece of cast or 
wrought metal to see what the other side is 
like. 

Drawings should first of all be wholly be 
yond question, and it is absurd to say that 
the choice of the individual draftsman should 
in any case be allowed to interfere with un 
varying uniformity of method, because with- 
out unvarying uniformity question is inevi- 
table. 

I think a general expression of the prac- 
tice of men in charge of considerable num- 
bers of draftsmen, would, if printed in your 


columns, soon settle this seemingly ground 
less dispute, D. H. MacpdonaLn, 
Chief Draftsman, 
Providence Steam Engine Co 
Another Peculiar Chip. 
Vachinist : 

I read in your paper a few days ago [page 
187] an 


chip, 


Editor American 


article in reference to a peculiar 
which you illustrated one 


which | eall a We 


made a number of them several years ago 


Here is 
would ‘pine burr.” 
Samples of which created some comment in 
the oftice here, no one being able to 


Yuess 
what they came off of. Thinking there 
might be one still about, | looked for them, 


but failing to find any, I asked my foreman 





of department in which they were made, if 
he would make me one to send you, and you 
will see the result. 
think 
perhaps comes very near to what you de 
scribed ; they came off of 1}-inch round 
machine steel, turning it down in one cut to 
1 inch diameter. M. L 
Philadelphia, Pa. 
{The chip which we illustrate (full size) 
is certainly a very peculiar one, and the chip 


I also send you sample, which 1 


ORUM. 


itself (whatever the engraving may be) is a 
beautiful that it 
turned from a square bar of steel, and if so, 


one, Our guess is Wis 
it shows a remarkably smooth and uniform 
cutting action for such a job.—Eb. | 

Dies and Die-making. 
Editor American Machinist : 

I was greatly interested in the article on 
‘*Die-making,”’ in your issue of March 14th, 
and heartily concur in the ideas advanced 
by ‘““P. D.” I think, as he that a 
little thought and much 
cast-steel, will better die, and 
that will produce more work. 


Says, 
skill, and not so 
make a one 
I will frankly admit I do not like his style 


of die shoe, and I send a sketch of one that, 
l 2. | 


a 





\ s A “ 
| ot 
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while it has all the good points of his, also 
has a few of its own. 

First, it is made of a steel casting, and if 
“Pp, D.” will try one of that metal he will 
never want any more cast-iron ones. 

It will take a 2-inch, 83-inch, or 4-inch die, 
and can be set either way in the press. 


No drilling for the bolts is necessary, as 
the four slots take care of that part, 
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To hold the dies in the shoe. I prefer keys 
instead of set I think that is a 
habit more than anything else. 


screws, but 


matter of 


Th corners ure cut out so it eun be used 
in a small as well as a large press. I have 
three sizes ot the S¢ that 1 ike all sizes from ft 


2-inch to a 12-ine h cic 
In the cutting of sheet metal 


mind as >. a 


I am of the 


same am 


and a firm be 
liever in the use of compound dies, and I 
to find a flat blank 


finished at one stroke of the press. 


have vet that cannot be 


A. P. PREss 
Hydrokineter. 
Editor American Machinist : 
In your issue of March 2ist, J. G. G., 
S. Lake Linden, Mich., asks what is a hy 


drokmeter? 
He probably 
drokineter, an 


has reference to the hy 


used by large 
steamships for circulating the water in their 
boilers while 


apparatus 


raising steam. I have only 


seen a few of them, and do not remember 
much about them, except that they are built 
by G. & J. Weir, All the 


ships that I have had any connection with 


of Glasgow. 


use a donkey pump for circulating, drawing 
the water from a valve in bottom of boiler, 
and discharging into the same boiler through 
the feed the 
purpose, 

With boilers 16 
feet the 


scarcely credit the difference in temperature 


checks, which answers same 


feet 6 inches diameter, 20 


long, of Scotch type, one would 


between bottom of boier and water level 
unless water is circulated by some = such 
mecans 


It is not necessary to publish this unless 
you see fit, as I only write it for the in 
formation of one who apparently has run 
across something that puzzles him a bit, as 


l often do Gro. M. TAYLOR. 


Vancouver, B.C, 
Engine Tests of Hirn and Hallauer. 
Editor American Machinist : 
‘** Initial 
by Charles M. Jones, the ex 
periments by Hirn and Hallauer are referred 
to as having been made on a ‘ toy engine.” 

Whatever the re 
mainder of the article, a statement of 


In the article on Increase of En 


tropy,” ete 


may be thought of 
this 
sort should not go unchallenged, 

Asa matter of fact, the Hirn engine, tested 
by Hallauer with saturated and with super 
heated 
power at 30 revolutions per minute. 


steam, developed some 140 horse 
Cer- 
tain compound stationary engines, tested by 
Hirn, developed over 300° horse power at 25 
revolutions, and some marine engines, for 
which he reported the 


analysis, developed some 6,000 horse. power 


tests with heat 


at 73 revolutions per minute. 


Those who have spent most time and 
thought in making and studying steam 


engine tests are most ready to learn from 
but 
who teach to know and tell 


any source, those 


truth 


may we not expect 
the exact 
about experiments quoted 7 
Boston, Mass. C. Hi. 
ae 
The new vessel of the American line, the 
at 


PEABODY. 


which is now finished 
New 


voyage. 


Louis,” being 


at Cramps, is scheduled to sail from 
York, 
Work upon the vessel is being rushed in or- 
der to complete her in time, and about 1,000 
men are at 


June 5th, on her maiden 


work on board the vessel be- 


sides those on shore. The starboard engines 
on the 17th and 


worked very smoothly, giving 


were turned under steam 
especially 
steady turning at very slow speeds. 
Se 
The W orks, 


have been awarded the contract 


Columbian Tron Baltimore, 
for all three 
of sea-going torpedo boats for the U. 8. 
Navy. 

The 
placement, and will have a speed of about 
24 knots. The vessels, exclusive of arma- 
ment, will cost $97,500 apiece. The Colum 
bian Works were the lowest bidders. 


boats will be of about 138 tons dis- 


—__—___. > -— — 

The Cotton Manufacturers’ Association, of 
Fall River, voted April 16th to advance 
wages to the schedule in force previous to 
August 20, 1894, and at this writing it is ex- 
pected that the advance will be general 
throughout the cotton-mills of the State, 
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Bolts with Threads Finer than Stand- 
ard. 


A valued correspondent sends us a com 
munication in which he relates bis experi- 
ence with bolts made with twice as many 
threads per inch as would be called for by 
the U.S. standard, and with heads and nuts 
considerably smaller. These bolts 
made under the direction of Major W. R. 
King, U. 8S. 
when tested by pulling showed something 


were 
Engineer, and some of them 


over 18; per cent. greater strength than sim- 
ilar bolts cut with standard threads. 

“The importance of the result,” says 
Colonel King, 
a net increase of about 20 per cent. in the 
statical strength of bolts, and 150 per cent. in 
to sudden strains, can be 


‘*is evident from the fact that 


their resistance 
made by simply using finer threads, and at 
least 40 per cent. of iron in the head and nut 
can be saved by making them that much 
lighter.” 

It is, we think, pretty well understood by 
those who have given the subject any atten- 
tion, that bolts made of steel, iron or brass are 
stronger if made with threads considerably 
finer than called for by the U. 8, standard. 
This was recognized by Mr. Wm. Sellers, 
when he read the original paper before the 
Franklin Institute in 1864, and this paper, 
which will be found in the Journal for May 
of that year, shows thata very careful inves 
tigation had been made by him, and the pro 
portions of pitch to diameter settled upon 
only after a complete investigation of the 
practice of leading shops both here and 
abroad; the conclusion, and a fair one, evi 
dently, being that pitches which had thus 
been the result of natural selection and survi- 
val of the fittest, so to speak, were likely to 
be those best adapted to serve the varied pur 
poses to which bolts of various materials 
were put. 

Upon this paper a 
committee consisting of nine members, all 


the presentation of 


practical men, were appointed to investigate 
and report upon the matter, and in the Jowr- 
nal of the Franklin Institute for January, 
1865, their report will be found. In it the 
following paragraph occurs: 

‘* As in every instance the threads now in 
use are stronger than their bolts, it became 
a question whether a finer scale would not 
be an advantage. It is possible that if the 
use of the screw thread 
brass, 


was confined to 


wrought-iron or such a conclusion 


might have been reached, but as cast-iron 
enters so largely into all engineering work, it 
was believed finer 


general use might not be found an improve- 


threads than those in 
ment, particularly when it was considered 
that so far as vertical hight of the thread 
and strength of bolt are concerned, the adop 
tion of a flat top and bottom thread was 
equivalent to decreasing the pitch of a sharp 
thread 25 per cent., or, what is the same 
thing, increasing the number of threads per 
inch 383 If finer threads were 
adopted they would require also greater ex- 
actitude than at present exists in machinery 
of construction to avoid the liability of over- 
riding, and the wearing surface would be di- 


per cent. 


minished; moreover, we are of the opinion 
that the average practice of the mechanical 
world would found better 
adapted to the general want than any propor- 
tions founded upon theory alone.” 

The matter was investigated also for the 
U.S. Navy before its adoption by the de- 
partment, and in May, 1868, a report was 
made upon the matter by a board appointed 
for the purpose, in which report there is a 
full discussion of the subject. On Septem- 
ber 10, 1886, Hngineering, of London, pub- 
lished an in which it was stated in 
effect that this proposed standard had never 
been generally adopted here and had _ been 
virtually abandoned. This led to a letter of 
inquiry on the subject from the Society of 
German Engineers, Berlin, and before reply- 
ing to this the secretary of the institute, 
Dr. Wm. H. Wahl, inquired into the matter 
and published in the Journal for April, 1887, 
replies from eight large railroad systems and 
from other users of bolts showing its very 
The Journal for 
March, 1888, contains a long and able paper 


probably be 


article 


general adoption here. 
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by Mr. John L. Gill, showing very clearly 
the advantages to be gained in strength by 
increasing the number of threads per inch. 
Bolts with threads finer than standard are 
often used where it is necessary to econo 
mize space or material, but it is apparent 
from what has been said that the standard 
pitches probably suit the requirements of 
general practice—varying conditions and 
better than any 
pitches, either finer or coarser; and we feel 


various materials other 


quite certain that fine pitched screws are 
used in many places where standard threads 
would be better. On the spindles of lathes, 
for instance, where in most cases standard 
threads would leave ample strength of spin 
dle, would wear much _ better, and make 
chucks and face plates easier to put on and 
remove. 
——_-gp>eo—__——_ 


The Gas Engine and the Steam Engine 
Joined, 


Referring to the discussion of the gas-en- 
gine question, a prominent engineer remarked 
in conversation that he failed to see why the 
gas engine and the steam engine should not 
He put the 
In the gas 


be compounded, so to speak. 
case something in this manner: 
engine one of the problems is to keep the 
cylinder reasonably cool, and in the steam 
engine to keep the cylinder hot. Now, sup- 
pose we have agas engine running and jacket 
its cylinder with water, which is then used 
for boiler-feed water, thus saving the heat 
Then take the 
exhaust from the gas engine through the 
jacket of the steam cylinder, and, if neces- 
sary, as it probably would be, add a heating 


which is now thrown away. 


chamber for the steam to pass through just 
before reaching the cylinder, so that more 
heating surface could be employed. Two 
such engines adapted to each other would 
probably mean a relatively small gas engine 
and a steam engine large enough to carry all 
the load in case the gas engine refused to 
work for any reason, and, arranged in this 
way, each would supplement the other so far 
as the proper distribution of heat is con- 
cerned. The proposition is a novel one, and 
there is a chance to do some thinking over 
it. Possibly someone may be so situated as to 
make it easy to try the plan and let us know 
the results. 
ne 


A Novel Application of Mathematics. 

In Indian Engineering, a Calcutta jour- 
nal, there has appeared a number of articles 
under the caption ‘‘Inkstands and Other 
Gear,” in which the design (?) of the useful 
writing accessory has been spun out on geo- 
metrical, dynamical, and various other princi- 
ples, the sixth article having just come to 
hand, and more being promised. 

The enervating influence of the climate of 
India, combined as it usually is with the 
various ‘‘dopes”’ considered 
dispellers of ennui, is well known, and all 
just men are inclined to make due allowance, 
but it would seem that developing differen- 
tial equations for the proper building of 
writing fluid holders was getting too close 
to the dead line that divides mental exercise 
from incipient paresis, and the Indian service 
would be justified in ordering its employe 
to take arun in the Swat région, where brac- 
ing camp life, enlivened by forays against the 
now obstreperous natives might soon calm 
the mental irritation of the mathematician 
and fit him to undertake and enjoy investi 
gations of a healthy and useful sort. 


necessary as 


———_+ ae —_—__—_ 

A Massachusetts legislative committee, 
which went South early in March to investi- 
gate the question of the development of 
cotton manufacturing there and its probable 
effect upon the industry in Massachusetts, 
has made a report which is not at all dis- 
couraging to Massachusetts people, but 
rather the reverse. The report makes it 
rather plain, that while the South has some 
certain advantages over New England, the 
advantage is not all with the South. It is 
declared that not all the Southern mills are 
making money, and _ that them 
which are not in operation can be purchased 


some of 


Aprit 25 1295 
for less money than the machinery 
While four Massachusetts corporatio 
sought the privilege of manufacturi: tt 
outside the State, it is declared that of 
these contemplates a removal of it 
It is evident there 


Ost 


chusetts plant. 
some jumping at conclusions in r 
so-called removals of cotton factor t} 
South. 


—  _- «pe 
Literary Notes. 


INDICATOR DIAGRAMS, AND ENG! ND 
BOILER TESTING. By Charles Day, \ . 


This work, which is issued by t| ch 
nical Publishing Co. (Limited), No ner 
London, E. C., explains | on 
struction of several makes of indica ind 
gives instructions for attachment, et: 


Corner, 


Examples of good, bad, and ind) Seren) 
cards are included, with methods of ting 
engines and boilers, tables of  pist con 
stants for facilitating the computa! is of 
power, ete. Price, 4s. 6d. 

BELT DRIVING. By George Halliday, W th 

Scholar. 

This book contains notes on belt « ing 
used by the author in his lecture the 
advanced mechanical and electrical s 
of the Technical College, Finsbury. |. vives 
descriptions of different kinds of beli<, and 


lents 


treats on power transmitted by belts, ongth 
of belts and coned pulleys, stretching of 
belts, V pulleys, arms of pulleys, disc \ission 


relating to methods of use of the belt, rope 
gearing, tables, and rules for findine th 
pitch of spur gearing. 

The author presents these subjects in g 
very instructive manner, and those who ar 
familiar with algebraic expressions wil! have 
no difficulty in mastering this branch of en 
gineering. We to notice that the 
book shows evidence of careless proofread 


regret 


ing, there are several typographical errors 
which may be very annoying to the young 
student. For instance, on page 11 the author 
refers to Fig. 28, which shows a belt passed 
over two pulleys of unequal diameters: from 
the center of the smaller pulley a line ¢f 
perpendicular to the belt is drawn, and from 
the foot of this perpendicular a line f/ is 
drawn parallel to the center line d ¢ of pul 
leys and terminating in a line drawn from 
the center of the larger pulley perpendicular 
to line de ; we are then informed that 7 / is 
equal to the distance between the centers of 
the pulleys, which evidently is a mistake. In 
connection with the solution of example 1 
on page 12, table 3 is referred to, but we can 
not see that this table has anything to do 
withthe example. On page 138, a letter 4 is 
in the solution of the same exampl 
without specifying the significance of this 
letter; we presume that this is a typograph 
ical error, and the letter A given on pave 10 
is meant. There are other errors 
might be mentioned. Although none of 
them are very serious they indicate careless 
ness, and this lessens confidence in the work 
and their correction would greatly enhanc 
its value, 

It is published by Spon & Chamberlain, 12 
Cortlandt street, New York. — Price not 
given. 


used 


which 


A correspondent residing in France in 
forms us that Mr. Gustav Richards, of } aris, 
will shortly publish in two volumes « very 
complete treatise on machine tools, \ lich 
will include engravings and description of 
the leading products of practically al) the 
leading tool builders of the world, and will 
range from the lightest and finest tools used 
in watch manufacture, up to the heaviest 


tools built by American and European 
builders. 
We have received the first number of 4 


new paper entitled ‘‘ The Mexican Ex) si 
tion.” It is devoted to the interests 0! the 
exhibition of industries and fine arts. ‘> be 
inaugurated in the city of Mexico, Apr) * 
1896, and contains a number of illustr: ions 
of the proposed buildings, and portraits of 
the leading men of the enterprise. The 
paper is published at San Francisco, ( by 
the American Mexican Exhibition Co. 
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ions of general interest relating to subjects dis- 
P - in AA columns will receive attention in this 
depar nent. The writer's name and address should 
giwa accompany the question. Neither correct initials 
nor ition will be published when there is a request to 
that «ect. If questions are enclosed with a business 
com? nication, they should be written on a separate 
sheet. We cannot undertake to answer questions in 
wner issue.” This department is usually crowded, 
and « estions must wait their turn to be answered. 
veil) » can we undertake to solve mechanical or engi- 
seeri’ | problema, and send answers by mail. 


— 














ai) Cc. W., ——, writes: Please give 
me | e address of the parties who publish 
Loe! er’s ‘‘Hand-book for Machinists.” A.— 
It is published by the author, C. E. Loetzer, 
211 \Villiam street, Williamsport, Pa. 


(105) J. J. A., Cannon Falls, Minn., asks : 
What kind of glue is best to use on emery 
polishing wheels to keep the emery on? 
4.— We believe that any good glue is satis- 
factory for this purpose, if the work is prop- 
erly done, 


(166) J. D. B., Houston, Texas, writes : 
Some time ago I read in your columns the 
notices of two books, one treating on the 
getting up. Management, and repairs of the 
Corliss engine ; and the other treating on 
the management of steam pumps. The in- 
formation I most particularly desire is how 
to set the Corliss engine valves, also the 
piping and repairs of steam pumps. Please 
give me the names of the books and where 
published. A.—‘‘ Corliss Engine, and Man- 
agement of the Corliss Engine,” edited by 
E. P. Watson, published by Spon & Cham- 
berlain, 12 Cortlandt street, New York ; 
“Pumping Machinery,” a practical hand- 
hook relating to the construction and man- 
agement of steam and power pumping ma- 
chines, can be obtained from the author, 
William H. Barr, 3223 Powelton avenue, 
Philadelphia, Pa. We expect to publish in 
our columns at a very early date, an article 
treating on the setting of the Corliss engine 
valves. 


(167) W. W., Buda, Ill., asks: Will you 
inform me of the ingredients of a bath that 
will harden pieces of tool steel that must be 
as hard as possible without being brittle? 
have tried Mushet’s steel, but it does not 
seem to stand the work. The cutters are 
for sharpening the disks on pulverizing har- 
rows, and sometimes these are very hard. 
A—It isa mistaken notion to assume that 
the performance of such work is a mere 
question of hardness in the steel that is to do 
the cutting, because one steel may be as hard 
as another and yet be entirely unfitted for 
work which the other can do easily. It is, 
aside from the question of hardening, a 
question of quality ; that is, steel which is 
to doa particularly difficult job of work 
must be of the best quality as well as prop- 
erly tempered, and we think that when the 
quality is adapted to the work, the ordinary 
process of hardening, that is, heating to the 
proper temperature and quenching in water, 
is sufficient, though salt added to the water 
is often beneficial. 


(168) C. R., Berwick, Maine, writes: 
Kindly inform me if copper and steel can be 
melted together and rolled into sheets about 
; inch thick and still have the same spring 
quality that would be had by uniting two 
pieces of copper and steel of the same size. 
A.—Copper and _ steel have been melted to- 
gether, but we have no reliable data as to 
the results at hand. It is certain, however, 
that when the steel contains more than 0.9 
per cent. of copper, the steel will be ren- 
dered redshort ; in fact, the chief effect of 
copper is torender steel redshort and destroy 
its welding power. Better results have been 
obtained with a smaller percentage of cop- 
per; there are Bessemer T-rails made with 
0.51 to 0.66 per cent. of copper, and they are 
sail to be so non-redshort that, in spite of 
their thin flanges and the exceptionally low 
temperature at which they are finished, only 
from 1.25 to 2.5 per cent. of them are suffi- 
ciently cracked to be classed as second 
quality. We believe that you will not ob- 
tain the desired results by melting copper 
anc steel together. 


69) W. E. B., Detroit, Mich., writes: 
Kindly inform me in regard to the follow- 
ine: In what way can arubber stamp be 
usc for printing titles on drawings made 
on the glossy side of imperial tracing cloth ? 
There may be aspecial ink and a special 
wiy of preparing the cloth. I have never 
us-d any ink but Higgins’, and use pipe clay 
for rubbing the surface of the cloth before 
driwing on it. A.—The cloth does not re- 
quire any further preparation than you have 
adopted. In place of pipe clay you may use 
powdered chalk, or, better yet, a piece of 
chamois for rubbing the surface of the cloth. 
In place of the ink use an ink or color pad 
suchas are furnished with the rubber stamps, 
an then use the stamp in the ordinary way. 


~. Can steel castings be softened for work- 


is up and then hardened through and 
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through, also, can drop forgings be treated 
in the same way? A.—Steel castings are 
generally annealed before they leave the 
foundry, and if these are not soft enough for 
working. it is doubtful whether you can im- 
prove them. The degree of hardness to 
which steel castings and steel drop forgings 
can be brought will depend on the propor 
tion of carbon in the steel. Forgings which 
ure comparatively thin, say, 4 inch thick, 





can practically be hardened through and 
through. 
(170) C. V. A., Baltimore, Md., asks: 


What will be the quantity of water delivered 
in a minute through a pipe 14 inches diam- 
eter, and 40 feet long, under a pressure of 
40 pounds per square inch? There are tour 
ordinary elbows in the length of this pipe. 
Please give formula. A.—First find the 
velocity by the following formula : 


v= / 29 J 
l+m+f ; +n 

€ 
in which » = velocity in feet per second; 
g = acceleration of gravity = 82.2 feet per 
second ; hk = head in feet due to the press 
ure; m = loss of head at entrance = .5; 
J = friction factor .02; 2 = length of 


pipe in feet ; d = diameter of pipe in feet ; 
and n = loss of head due to each elbow = 2 
The head due to a pressure of 40 pounds is 
2.304 x 40 = 92.16 feet ; substituting the 
above values for the letters in the formula, 


we have 
o= / bactalinaton 
x 40) 
1+ .5 + .02 x we +2x4 
.1ko 

= 18 feet persecond. Now, multiplying this 
velocity by the area of the pipe in square 
feet, we obtain the number of cubic feet 
discharged per second. The cross-sectional 
area of this pipe is .0122 foot, hence the dis- 
charge per second will be 18 &* .0122 = .2196 
cubic foot, and per minute .2196 x 60 = 
13.176 cubic feet. In the above computa 
tions we assumed that the pipe is clean and 
smooth inside. 


2 X 82.2 x 92.16 





(171) G. P. G., Findlay, Ohio, writes: I am 
building a small engine with cylinder 23 
inches diameter and 3 inches stroke, steam 
ports, 1x,°; inch, exhaust port, 1x8 inch. 
Kindly give me the dimensions of the follow 
ing parts: Thickness of piston, width and 
thickness of piston packing rings, thickness 
of cylinder walls, length, width and travel 
of valve, width of bridges, length and width 
of crosshead, size of crank pin and cross- 
head pin, diameter of steam and exhaust 
pipes, diameter of valve stem. A.—Solid 
piston $ inch deep with 2 packing rings made 
of steel, 4 inch square; cylinder walls, ,'; 
inch thick; flanges, } inch thick; length of 
valve, 14 inches; width, 1} inches; travel of 
valve, % inch; bridges, + inch thick; cross- 
head, 14 inches long, % inch wide; overhung 
crank pin, 4 inch diameter; if it is a center 
crank pin its diameter should be equal to 
that of the shaft; steam pipe, # inch diam- 
eter; exhaust pipe, 4 inch diameter, and 
valve stem ,*; inch diameter. 2. I intend to 
build a porcupine boiler made up of one 
piece of 6-inch pipe, and a number of pieces 
of 1-inch pipe screwed into the 6-inch pipe; 
engine and boiler are to be placed in a boat. 
Please give me the length of the 6-inch pipe, 
and length and number of pieces of the 1-inch 
pipe; size of safety valve and grate surface; 
also, how far from the top of the 6-inch pipe 
shall the 1-inch pipes be placed so as to allow 
sufficient steam room? A.—The 6-inch pipe 
should be about 35 inches long; use about 60 
pieces of 1-inch pipe 7 inches long; these 
pieces may extend to within 6 inches from 
the top of the 6-inch piece. Diameter of 
grate surface, 20 inches, safety valve, 1 inch 
diameter. 


172) J. L., Hamilton, Canada, writes: I 
have used crude coal oil for removing scale 


from boilers, but the result was not very 
satisfactory. I then tried washing soda, 


and after that I used boiled potatoes strained, 
but none of these solutions kept the boiler 
as clean as it should be. I am now using the 
following compound: Extract of oak bark, 
Irish moss, washing soda and extract of 
tobacco stems. After being properly pre- 
pared, I put a gallon of it in the boiler on a 
Saturday at noon (we shut down at one 
o'clock on Saturdays) and let the compound 
remain in the boiler until Monday, when I 
found all the dirt and scale on the bottom of 
the boiler. What I wish to know is, is there 
anything in this compound injurious to the 
boiler, or is there anything that I could add 
to it, that would make it more effective? 
A.—We should hesitate to use this com- 
pound. The oak bark contains tannic acid, 
which is liable to injure the plates. Where 
tannic acid is found to act well, perhaps the 
best mode of applying it is to suspend in 
the boiler a log of oak wood with the bark 
on, from which the acid is gradually ex- 
tracted. In all cases where tannic acid is used, 
its effects on the plates should be carefully 
watched. The tannic acid decomposes the 
lime salts, and forms tannate of lime, which 
is insoluble at first, and forms a scum which 
should be removed by surface blowing off. 


MACHINIST 


The remaining constituents should also be 
blown off frequently, as their concentration 
is liable to tell severely on the iron, unless 
the acids be neutralized by sufficient alkaline 
substances, purposely introduced ; the soda 
may have this effect; however, the com 
pound should be used with caution, if not 
abandoned altogether. Crude petroleum has 
been used in boilers, and with judicious 
application has been successful in removing 
and preventing scale. The chief objection 
to crude petroleum is that it is too heavy, 
and when it mixes with the mud, will form 
a thick paste which may become so dense 
that water from the hose will not dislodge 
it. In place of crude petroleum use kerosene 
oil, it is light, and will not form a paste as 
above referred to. In many instances, kero 
sene has given entire satisfaction. 


(173) R. M., Philadelphia, Pa., writes : 
Please give a method for setting the Meyer 
valve gear. A.—In the first place, set the 
main valve correctly in the same manner as 
an ordinary slide valve is set. We shall 
assume that this has been done, and confine 
our attention to the cut-off valves. Set the 
cut-off eccentric directly opposite the crank, 
place the cut-off valves in the center of 
their respective threads, as near as can be 
done by ordinary measurements, great ac 
curacy is not necessary, and make complete 
connections between eccentric and cut-off 
valves; also, connections between main 
valve and eccentric. Now set the crank in 
position at which, under ordinary condi 
tions, the steam is to be cut off, then set the 
corresponding cut-off valve to cut off at 
this point ; this is accomplished by turning 
the valve stem so as to spread the valves or 
draw them togetier, as the case may re 
quire. Now turn the crank in the direction 
in which the engine is to run until the 
piston is at the same part of the stroke as at 
the other end of the cylinder when the cut 
off took place. If now the corresponding 
valve is not in a position to cut off, then 
lengthen or shorten the distance between 
the valves and eccentric by one-half the 
difference that this valve is out of its cor 
rect position, Lastly, turn the valve stem 
so as to set the valves for the correct points 
of cut-off. Verify the result by turning the 
shaft through two or. three revolutions ; a 
little readjustment may be necessary. The 
above method of setting is for valves whose 


outer edges close the ports. When the 
inner edges close the ports, the cut-off 


eccentric must be set in direct line with the 
crank. These positions of the cut-off eccen 
trices are correct for marine, hoisting, and 
other engines which are to turn in both 
directions, since the motion of the cut-off 
valves is then correct for both forward and 
backward rotations. In stationary engines 
the angular location of the cut-off eccen 
tric is not a matter requiring great exact 
ness. In these engines the cut-off eccentric 
is not usually placed so far in advance of 
the main eccentric ; a Common location is 45 
degrees in advance, the position depending 
much on individual judgment and prefer 
ence, 


(174) F. A. B., Westfield, Mass., writes : 
Kindly give me a rule for computing the 
thickness of metal in a tank 20 inches inside 
diameter, made of mild steel ; it is to with 
stand a pressure of 1,000 pounds per square 
inch. A.—For computing the thickness of 
metal in this tank, we may use the ordinary 
rule for computing the thickness of boiler 
plates. Multiply the pressure per square 
inch by the inner radius in inches of the 
tank, and divide the product by the safe 
working stress per square inch of metal ; the 
result will be the thickness of the metal. 
This rule may be expressed in symbols as 
follows : 

> » 
I x if _ 1; 


(1) 
S 
in which P = pressure in pounds per square 
inch, R = inner radius of tank, S = safe 


working pressure in pounds per square inch 
of metal, and 7' = thickness of metal in 
inches. For mild steel, double-riveted butt 
joints, we may take for S a value of 9,100 
pounds, hence we have, 

1,000 « 10 

9,100 
very nearly, for the thickness of steel in the 
tank. For these high pressures, some en 
gineers prefer to use the following formula : 
rhe... 

S—P 
in which the letters denote the same quanti 


ties as before. According to this formula, 
we have, 


= 1.1 inches, 


i (2) 


1,000 « 10 
9,100 — 1,000 


= 1.23 inches 


for the thickness of steel. It should be re- 
membered that the thicknesses as found 
above are for the cylindrical shell only. 2. 
Please give rule for computing the stress per 
square inch of metal in a given tank. A.— 
If the tank is cylindrical, we have from 
formula (1): 


xe. 


2 3) 
R I ( 
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in which the letters denote the same quanti- 
ties as be‘ore. If, for instance, the thick- 
ness of the steel is 1.1 inches, and R = 10 
inches, we then have 
1.1% 9,100 _ 
10 % 
per square inch of metal in the cylindrical 
shell. The pressure per square inch which 
the heads can sustain will depend on the 
form of the heads. For flat heads, we may 
adopt the following formula : 
3 Sx 7 7 
x x 7 P (5) 
2x 
If the tensile strength of the steel is 60,000 
pounds per square inch, and if we adopt a 
factor of safety of 5, then the working stress 
S’ per square inch will be 12,000 pounds, 
and if the thickness of the heads is one inch, 
then according to formula (5) we have ; 
8 & 12,000 « 1% 
2x 108 
pounds per square inch for the pressure 
which this head can resist. But it must re 
sist 1,000 pounds per square inch, hence we 
have 1,000 180 = 820 pounds pressure 
per square inch of head which must be re- 
sisted by the braces. The area of the 20 
inch head is 814.16 square inches, and there 
fore the pressure which the braces must re 
sist is 314.16 & 820 = 257,611 pounds. 


1,001 pounds (4) 


= 180 
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Gear Wheels, Gear Cutting. Grant; see page 312. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Patents, H. F. Parker, Att'y, 26 Cort’ndt St., N.Y. 
Cam-Milling. Machine Tool Works, Newark, N.J. 
Marine tron Works, Chicago (new catalog). 
Pattern and Brand Letters. A vyartlety of sizes 
and styles. Heber Wells, 157 William St., N. Y. 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 
Best Presses and Dies for all sheet metal work, 
Ferracute Machine Company, Bridgeton, N. J. 
70 Uses of Compressed Air mailed free. Clayton 
Air Compressor Works, 28 Cortlandt street, N. Y. 
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The Humphrey Foundry, Bellefontaine, Ohio. 
Gardenier’s ‘“‘Ready Help for 
Engineers.’ Price by mail, $1.00. 
Edward Meeks, publisher, Philadelphia. 


Locomotive 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Too! Co., Buffalo, N.Y. 


Wanted—Agents. Mach., tool & patternmakers, 
and draftsmen, to buy ** Hand-book of Practical 
Mechanies.”’ An arithmetic of mech’s in the sim 
plest form. Only book of its kind. Send $1 for 
cloth, $1.25 leather cover. ©. H. Saunders, P. O. 
Box 963, Hartford, Conn 


“Binders” for the AMERICAN MACHINIST. Two 
styles, the ** Common Senge,” as heretofore sold by 
us and mailed to any address at $1,00 each, and the 
* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers, Price, $2 
post paid. Published - 4 John Wiley & Sons, 53 East 
Tenth street, New York. 


* Modern Locomotive Construction.” By J.G. A. 
Meyer. In this book the design and construction 
of all details of the locomotive and tender are con- 
sidered from a practical standpoint. It contains 
illustrations of details made from working draw- 
ings, accompanied by plain directions for design- 
ing, and rules and tables for construction. Adapted 
to office and shop use. Price, $10. Published by 
John Wiley & Sons, 53 East Tenth street, New 
York. 

——__-g>oe—_—__——_ 
Modern Furnace ys. Cupola Practice— 


By Tos. D. West. 


DESCENT AND 
STOCK, 


CHARGING, REDUCTION OF 

During twenty four hours there is charged 
into a furnace, the size shown in Fig. 8, 
about 280 tons of ore, 190 tons of coke, and 
a total of 530 tons of 
material passing through the furnace every 


60 tons of limestone ; 


day, producing daily about 165 tons of iron. 

In charging a furnace, two gangs of 
men are employed, one on top, the other on 
the ground floor, loading the buggies and 
wheeling them to the elevator, which ascends 
a hight of 70 feet in about 20 seconds. 
There being two cages to the elevator, an 
empty is returned as the 


ascends. 


loaded buggy 


The buggies hold about 800 pounds 
of ore, and of coke 450 pounds, 


The men 
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charging the furnace are called ‘‘ top fillers,” 


and those loading the buggies. ‘‘ bottom 


fillers.” The work is thoroughly systema 
The top 
fillers hold a somewhat hazardous position, 


tized, each man knowing his part. 


as it is no uncommon affair for men to be 
‘gased”’ by the fumes escaping at the bell 


and hopper of a furnace. A number of 


men have lost their lives by being made 
insensible before they were aware of any 
real danger from the effects of the gas which 
first shows its influence by causing head 
aches. Men becoming used to these, often 
get careless in being thus warned of danger, 
and the last thing they can know is a sense 
of sinking to the floor from which they may 
never rise alive. 
sheet-iron stack about 10 feet high over the 
top of the bell 


for creating a draught to lessen the volume 


Some furnaces suspend a 
on the charging platform 


of gas 

In charging the stock, the coke, limestone 
and ore are generally charged in the order 
mentioned, and dropped independently of 
each other in the hopper //, Fig. 8. After 
the completion of each charge, the bell B is 
then lowered as indicated, and the material 
falls down in the furnace shown, about as 
illustrated at the mound MM. After de 
livery of the charge, the bell returns to its 
position, ready to receive the next supply of 
stock. There are several ways for operating 
the bell, but the used with the 
furnace shown, is that of moving the beam 


method 


S up and down by means of a cylinder D, 
which can be operated by steam or the blast 
The bell must be hung true, if 
one side should than the 
other, when the stock is admitted to the 
furnace, it would be charged uneven, and 


pressure. 


swing lower 


have a tendency to assist scaffolding and 
cause evil results, similar to uneven charging 
of stock into a cupola, 

All material that is charged into a furnace 
passes off either asa liquid or a gas. The 
gas chiefly escapesat the top, passing through 
the ‘‘down comer” to the ovens to heat the 
air which is driven through the pipes in 
them on its passage as blast to the furnace. 
The liquid elements pass off as iron or slag, 
both formed at a point ranging from a level 
with the tuyeres to a height of 4 feet above 
them, which latter is generally called the 
hottest part of a 
As the coke, limestone and ore 


‘melting zone,” the 
furnace. 
settle in their descent, any moisture that 
may exist in the stock is first driven out. 
The stock then becomes rapidly heated and 
in its passage downward to what is called 
the ‘‘reduction zone,” 
portion of a furnace, it becomes plastic, and 
as it proceeds is melted and falls in a fluid 
state to the bottom. The non-metallic or 
arth matter, in separating from the ore, is 
absorbed by the lime, 
than iron, floats on its surface, and is tapped 
off as slag through the hole 7, Fig. 3, while 
the iron is delivered at the tap hole NX. 
According to the nature of the ore charged, 
certain pressure and temperature of the blast 


the largest diameter 


and being lighter 


and percentage of limestone are necessary to 
attain the best economy in fuel and output, 
and bring down the latter as a good No. 1 
iron. If the blast pressure is too high, it 
forces a volume of air into the furnace too 
large to be absorbed by the fuel. As the 
blast entering the tuyeres is of a much lower 
temperature than that of the furnace, the 
excess of air or its oxygen which cannot be 
absorbed by the fuel or its carbon, only robs 
the furnace of heat to raise the excess of air 
to a higher temperature than that at which 
it entered the furnace, and results in cooling 
the furnace down, and giving a product 
called ‘‘ cold iron,” or a low grade of iron. 

If ore is not properly reduced a percentage 
of its iron can pass off with the slag, on 
account of not being thoroughly extracted 
from the non-metallic matter of the furnace : 
and what iron is obtained will be lower in 
silicon and higher in sulphur, for the reason, 
that the heat of the furnace being insufticient 
to reduce the silica in the ore and fuel to the 
degree it is reduced when the furnace is 
working hot. The silica in the ore and fuel 
is what causes the silicon in the iron, and 
the hotter the furnace can be made, the 
more silicon will the pig metal contain, all 
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else being the same. As silica is a very 
refractory material, hard to melt, it can be 
readily perceived why a cold furnace would 
generally give lower silicon in the iron pro- 
duced. Carbon in iron is obtained from the 
fuel in a furnace, and the same can be said 
Iron in the ore, also the lime- 
Which 


elements in the process of 


of sulphur. 
stone used to flux it, absorb sulphur. 
of these two 
reduction will absorb the greater percentage 
of sulphur from the fuel depends upon the 
Lime has a 
great affinity for sulphur, andif it is reduced 


degree of heat each possesses. 


thin and hot it will rob the iron of its share 
of sulphur, but if the furnace is working 
cold, so as not to properly flux the limestone, 
then the iron will absorb and retain more 
sulphur than the lime, and hence the higher 
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Action of Stock Descending a Furnace 
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sulphur found in iron coming from a cold 
working furnace. Thenagain, if a furnace 
is hot, the lime can absorb more silicon as 
well as sulphur by having the silicon pass 
off as silica in the slag, so that there is a 
happy medium, and in a manner, the results 
obtained can, to a large degree, be the same 
in a cold or a hot furnace, as far as the per- 
This shows 
the difference which may exist in the prac- 
tice of two furnacemen who may yet obtain 
a similar result. The way high silicon and 
low sulphuriron, or No. 1 pig-iron, is gener- 
ally obtained is by having a hot furnace 
well, but not excessively, fluxed with lime. 
To make high silicon and high sulphur iron, 
as is often obtained, and which can be a No. 
1 or 2, but more generally a No. 2, is 
achieved by having a hot furnace poorly 
fluxed with lime. 

Hard and ‘‘ white” iron, which means 
Jow silicon and Jow sulphur, is generally 


centage of silicon is concerned. 
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caused by a cold furnace, as this favors the 
union of sulphur with iron, and retards the 
A cold 


furnace gives a bad, thick slag the same 


iron absorbing silica from the fuel. 


as a cold cupola retards good fluxing or 


slagging out. A good working furnace 
sends the silicon into the pig, and the 
sulphur into the slag; a poor working 
furnace sends the sulphur into the pig, and 
the silicon into the slag. 

A few points in sulphur have greater in- 
fluence in controlling the grade of iron than 
the same chemical 
property of aniron. This I have proven by 
recent experiments in testing the influence 


of silicon vs. sulphur, in effecting the grade 


number of any other 


produced in the re-melting of cast-iron, and 
the effect is similar when making iron. 
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There is much wild speculation among 
managers and molders as to what is the 
proper amount of blast to use, many being 
of the opinion that they cannot have too 
much, if they can get the lining to stand it. 
We have but to study the workings of 
furnace practice in this line to show us 
that there is such a thing as having too 
little or too much blast in a cupola, as well 
as in furnace practice, and that we can 
regulate results in the product when melt- 
ing and mixing metals by an intelligent 
knowledge of the effect degrees in blast 
pressure and fluxing can have. 

Most every furnaceman has his own ideas 
as to the lines of a furnace to achieve best 
results with special ores. There are over 
500 blast furnaces in the United States to 
day, and nearly all of them differ in their 
Since the publica- 
tion of Mr. James Gayley’s valuable paper 
on ‘‘The Development of Blast Furnaces,” 
read at the New York meeting of the Ameri- 
can Institute of Mining Engineers, in Octo- 
ber, 1890, the lines now generally adopted in 
this country for coke furnaces are more in 
accordance with those outlined in the Edgar 
Thomson furnace ‘‘ F,” in which the hearth 
is about half the diameter of the largest part 
of the bosh, and the throat or top of the 


lines, etc., more or less. 
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stack about % of the bosh’s largest diam: 
in a hight of about 80 feet. 

An experienced furnace builder 
whom I discussed the matter, thought 
for the use of a large percentage of 
Messaba ore, which is a very soft or: 
would be taken by the molder to be a ¢ 
grade of molding sand rather than 
stance containing about 64 per cent. of 
lining with a differe: 
rangement than the present hopper an 


that .a straight 


for charging would prove more eff 
in preventing scaffolding and slips th 
achieved by such lines as exhibited in F 


Experience with straight lines in a « 
should be of some assistance in decidin 
question, and whether a change in nx 
charging would be of any value. 

In reasoning out the action of stock in 
ing down through a furnace, it would 
desirable to attain, if possible, an occas 
shifting movement so as to retard the fi 
tion of any solid union of the stock 
is best achieved with a taper stack 
stock in passing downward should a 
an action something similar to that 
trated in the various levels, A, B, ¢ 
and F, When st 
dropped bya bell, such as in the si 


seen in Fig. 3. 


furnace shown, it generally, if all is \ 
ing well, distributes it in a form som: 
like that in the mounds M M, seen at 
level A, which is called the stock lin 
is generally 10 feet below the level of a 
The stock in settling down to fill th 
creasing diameter of a tapering stack 
have a spreading out or leveling action 
ing place, or, in other words, the ou 
would descend faster than the inside s 
It seems reasonable that the tendency o! 
stock in settling would be for the ang! 
be constantly leveling themselves somet 
after the idea illustrated at the va 
stratas B, C, D and #, until it had res 
the commencement of the bosh at F, w 
reaction would take place, and the sto 
descending would be retarded by the 
of decreasing diameter in such a man: 
to cause the center portion to travel 
than the sides, until at the last strata / 
stock would have traveled ahead of thi 
stock, as shown at J. 

Before this point is reached, howeve1 
stock is fluid, as by the time any p 
stock has reached the level at Y, the 
has generally been extracted from thi 
and what passes the point Y is general 
fuel to replenish the ‘‘ bed,” molten n 
or a refuse which will be carried off as 

The total length of the lines at the d 
ent levels, B, (, D, and #, are the s 
and the theory of action of stock m 
wrong, but seems to have a basis in ri 
In cupola practice we have an advul 
over the furnace in being able to ol 
the action of the stock until it has re 
the ‘‘melting point.” In observing 
settle at the last charge in a straight cu 
when all is working well, little or no ch 
is noticed in the position of .the mat 
and this is generally so true that the fou 
knows that whatever way stock is 
ered into a cupola, it will be found 
‘*melting point.” For this reason ws 
have experience with bunged-up cupo 
iron dumped at bottom down, which 
not be melted; owing to fuel or iror 
having been charged evenly. Often 
reaches the melting point with fuel m« 
on ove side and iron on the other, th: 
carelessness in charging in that manne! 

The difference noticed in the worki! 
straight and tapering 
smaller at the cbarging door than 


cupolas, or 


level of the tuyeres, or just above 

would strongly lead a founder to si) 
the actions above outlined for a fu 
were not far from the action in acu 
Iron in working down a tapering cup 
at short intervals changing its lateral 
tion, causing an agitation of the 

making it more difficult to wedge or ! 
itself up, than if passing down a str 


cupola. Only in the case of excess 








bad working, or a very ragged, worn-oul 


ing in a small cupola, is there any fair ch 


for stock hanging in a tapering cu} 


Were we to reverse the taper so as to 
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upola from its charging door down to 
tuyeres like the bosh portion of a fur- 

then we would be greatly troubled 
h stock hanging up. In 
jas the diameter is generally the small- 


very large 
it the tuyeres in order to save fuel, and 
blast reach the center with more force. 
m a few feet above the tuyeres large 
olas generally have parallel sides to the 
rging door. This plan is an approach to 
principle found in the bosh and stack of 
irnace, and to a degree works the same 
attaining results. Furnacemen claim 
it scaffolding is generally done in the 
sh portion of a furnace. The founder's 
perience with cupolas brought in at the 
veres would sustain the common sense of 
ch a claim, also that it was not desirable 
, make a bosh of too great an angle. 
rhe main study of the furnaceman to-day 
the question of obtaining regularity and 
jiding slips, and many are of the opinion 
at such ends are to be achieved as much 
hy the method adopted for charging the 
iterial as by the shape of the furnace 
Where the bell and hopper are used for 
irging stock, the angle and diameter of 
h, as compared to the diameter of the fur- 
e at its throat or stock line, have all to do 
th the form and position which stock as- 
imes when dropped intoit. The angle of 
hopper influences that of the bell in de- 
mining the distribution and position of 
vrse and fine material, also the formation 
f the irregularities in mounds which a 
irge may assume, after being dropped by 
bell into a furnace. It would not be a bad 
lea for furnacemen to test the actions of 
such angles by means of inclines formed of 
boards or sheet metal with the actual stock 
intended for use before deciding on the angle 
ind diameter of hoppers and bells. By such 
a testa furnaceman could then learn very 
closely the manner in which the stock would 
he delivered, an element which now seems 
to be largely one of guess-work. 
Some years ago Professor Richards, of 
ston, made a model of a furnace having 
i glass front, so that the action of stock in 
descending a furnace might be observed. 
The material which was selected to represent 
ore, lime and coke was taken out at the bot- 
tom and filled in at the top. Much was 
claimed for the experiments in showing the 
true action of stock in descending a furnace, 
but after the Professor had brought his ex- 
periments to the notice of English furnace- 
was found that Sir Lowthian Bell 
had previously experimented with a similar 
device; but the opinion seems to prevail that 
while such a model was very instructive, still 
through the lack of conditions as regards 


men, it 


heat, ete., not being present, it was at its 
best not of the value expected in demon- 
trating the true condition which actually 
existed with stock in descending a furnace 
in general practice. 
There are three elements affecting the 
escent of stock and preventing slips, which 
The 
The 
second, the manner in which stock is deliv- 
red or charged, and the third, the quality 
nature of the ore and fuel used. A few 
ars ago experts said that the Messaba ore 
ld not be smelted in a furnace, owing to 
ts being so fine and loamy. But the large 
percentage of iron which they contain, their 
ow phosphorus (making a good iron for 
Bessemer pig) and little sulphur, three very 
lesirable elements, which, combined with 
w cost, caused furnacemen to try it and 
ersevere in its use, until to-day it is a large 
rcentage of the ores charged into many 
urnaces, furnacemen are 
inding much trouble from slips and wastage 
ore in the form of fine dust being carried 
ut with the 
omers.”’ 


sthe great evil all aim to overcome. 
rst of these is the lines of a furnace. 


Nevertheless, 


gases through the ‘‘down 
There is much study being given 
in hopes to devise methods to overcome the 
difficulties encountered. 

Most every furnaceman has some new idea 
which he thinks will prove a success if 
viven a trial. As these cannot be often 
tested without an outlay of many thousands 
of dollars, about as faras many ideas can get 
in achieving their end, js by lines on paper, 
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A late plan being now adopted by some fur- 


naces in order to work Messaba ores, is that 
of decreasing the diameter of the hopper and 
bell. A few 
their old 


which have lately taken out 
bells and replaced them with 
smaller, are said to report a very commenda 
ble improvement in preventing slips when 
using Messaba ore. The action of the small 
bells causes the fine material to occupy the 
center portion and the coarse the outer por 
tion of a furnace, something after the plan 
seen in Fig.4. The reverse action caused 
by the use of a large bell is illustrated in 
Fig. 6. 
more to the outside and the ore to the cen 


This method of arranging the fuel 


ter, brings to mind a similar plan which has 
within a year been tested in remelting iron in 
a cupola, and which is a very radical de 
parture from any past practice, and was in 
vented and patented by Mr. W. H. Bradley, 
Mingo Junction, Ohio. Mr, Bradley's plan 
is to keep the iron and fuel separate, the iron 
being in a solid column in the center, with 
the fuel encircling it at the bottom for a few 
feet in hight, and the fuel bed under the 
iron the same as in present practice. In 
order to keep up the ‘* bed” in all past prac- 
tice it has been done by charging the fuel 
with the iron in alternate layers. 
of replenishing the ‘‘ bed” by carrying the 


Instead 


fuel down between layers of iron, Mr. Brad 
ley’s planis to charge the fuel into shutes 
encircling the outside of a cupola, which 
carry the fuel down to replenish the bed as 
seen at Aand JD, Fig. 5. 
the shutes is level with the charging plat- 


The opening of 


form, as seen, and to regulate their delivery 
of the fuel to the ‘‘bed” and the es 
cape of gases, dampers or valves are used 
at the lower portion of the shute where it 
enters the cupola. The iron is charged 
through the charging door as in ordinary 
The cut, Fig. 5, 
glance afford a knowledge of the general 
principle involved. Mr. Bradley has_ not 
yet, to my knowledge, any new cupola in 
use, but he has at 
he is superintendent, an old cupola which 


practice. should at a 


the steel works of which 


was remodeled so that 
volved in his method could be tested. Mr. 
Bradley claims that a comparison of the rec 
ords of the old and new method shows quite 
asaving in the fuel, destruction of lining, 
oxidation of metal, and in obtaining a good 
slag. This new plan is such a radical de 
parture from all past practice that 1 would 
not dare to venture an opinion as to its suc 


the principle in 


cess. There is one thing certain, if it achieves 
what Mr. Bradley claims for it there is a 
very strong probability of this principle dis- 
placing much of our present practice, espe 
cially where long heats or continuous run 
ning is desired. 

There are many ideas suggested and a 
strong relation to be found in the principles 
involved in the distribution of stock illus- 
trated in the cuts, Figs. 3, 4 and 6, going to 
prove that there are many things that work 
similarly in a furnace or cupola, and that a 
knowledge of the principles involved in the 
working of a furnace can ofttimes be well 
utilized by the founder, who in turn may 
present information of some value to a fur- 
naceman. 

———_eqgpo—_—_—_—_ 
Releasing Valve Gear with Dash Pot 
and Governor Control, Invented by 

Watt. 


In the Engineering Record of March 30th, 
Mr. Edwin Reynolds, of Milwaukee, has 
a letter, accompanied by a sketch of a re- 
leasing gear for valves of steam engines, 
This, 
he says, was invented and built by James 
Watt. Mr. Reynolds also states that, at a 
later period, Watt connected tappets on the 
plug tree rod with a right and left-hand 
screw which was operated by the governor, 


which shows a weight and dash pot. 


“thus confining the inventions of Sickels 

and Watt to the particular method by which 

they accomplished the same results.” 
——__~@>e———— 

Edward Sanford, master mechanic at the 
Seth Thomas Clock Works, Thomaston, 
Conn., died of pneumonia the 20thinst. He 
was 38 years of age and leaves a wife and 
five children, 
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Car Fender. 





We illustrate a new car fender, suitable 
for trolley or cable cars, the invention of W. 
A. Donor, 85 Hoboken avenue, Jersey City. 

The main features of this fender are as 
follows Fig. 1 is a side elevation with the 
guard G down, and Fig. 2 is a side eleva 
tion with the guard up after striking an ob 
struction. The lugs A? are riveted to the 
front 4! of 
attached. 
frame. 


the car to which the fender is 
The bars Band Fare parts of its 
The spring K is connected to the 
bar Hand to the guard G; this guard is 
held down by the links V, the arms //' are 
secured tothe guard G and support a helical 
spring J which extends across the fender. 
The netting is shown at D. 

The action of the fender is as follows: 
The spring J is the first part of the fender 
which strikes an obstruction or a person ; it 
is sufficiently yielding to reduce the force of 
the blow so as to prevent injury as much as 
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When the 
spring J strikes an obstruction, the link 
will drop and allow the spring X to raise the 
guard G, as shown in Fig. 2, and thus hold 
the obstruction in the netting D. 

The other levers to which we have not re 


possible to the person struck. 


ferred, are for the purpose of turning the 
whole fender to the right or left so as to 
overcome the objection to projecting fenders 
colliding when cars are running in opposite 
directions over curves. This precautionary 
measure, however, may not be necessary on 
many roads. 
SS 


American ys. English Lathes—American 
vs. European Castings. 





Fancying that your correspondent writing 
about lathes in the March 28th number, may 
be anxious to know whether his shot at the 
man ‘‘ who can see no good in anything 
unless it is foreign,” has hit the mark, I 
beg to assure him that the arrow hit me 
square in the back, and has come through 
far enough in front so that anyone who is 
not afraid of pricking his fingers, can pull 
it out for further use. 

There is an old saying ‘‘that if the coat 
fits,” ete. Likely there is no more doubt 
in the minds of your readers as to who the 
shot was aimed at, than in the mind of your 
correspondent, and it is in order to consider 
the magnitude of the provocation. 

To claim that a man can see good only in 
that which is foreign is, if nothing more, an 
implication that he is prejudiced, one-sided, 
or unfair. 
up. Your contributor in his closing para- 
‘*Let me add that while rigid 
ity and power necessary to remove stock are 


Let us see how the thing levels 
graph says: 


essential in a high degree, does their im- 
portance, let me ask, outweigh the value of 
convenience, ease of manipulation and gen- 
eral adaptability to work a 
beyond the roughing process ?” 


finish step 
No doubt his reference to convenience is 
‘*T knew 
of no piece of machinery that more nearly 


borrowed from my statement that 
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man for 





fills all the 
handiness, than the New England slide rest 
That would look as if I 
could see good in something besides foreign 


wants of our lathe 
and tool post.” 
productions; it may occupy the time of 
your readers for a while, if they try to find 
anything in his communication, wherein he 
has said as much for any foreign produc 
tion, or shown that he knows anything 


about it. Further in evidence, it may be 


well to look through the back columns of 
the AMERICAN MACHINIST, and see 


many complimentary 


how 
things I have said 
about our own products, and question, if 
one, before imputing unfairness to another, 
had not better look to the truth and justice 
of his 


imputation, and further still see 


whether he himself is not the one who 
shows a weakness in that direction. 

As regards the statement made through 
the private letter you quote from, wherein 
the traveler says he fails to find in France 
any of the wonderful work I wrote about 
some years ago, some words in explanation. 
Because one man sees things in a country or 
a place where another (however observant 
he may be) does not, is nothing to marvel 
over. It is likely a thousand German me- 
chanics have visited this country without 
seeing the measuring appliances that Pro 
fessor Beuleaux, of Berlin, described, and 
thereby aroused the indignation of his coun 
trymen, who could have truly said they 
had been all over America and seen no such 
thing. How many of our mechanics, who 
went all through Machinery Hall at Chicago 
over and over again, who never saw the 
Creusot engine, or the wonderful steel cast- 
ing cylinder head which stood beside it. 
This was eight or ten feet in diameter, two 
feet deep, cored to about } inch thick, turned 
and finished on top, and turned on the 
bottom ; the core holes left open so one 
could see the inside, where there was neither 
fins or chipping visible, certainly no paint 
or filling, and the whole thing without flaw 
It is not likely to be dis- 
puted that such a casting was there, simply 


or roughness. 


because several millions of people, who 
went all through Machinery Hall, did not 
see it. 

As to a plain casting, the one shown at the 
described by Mr. 


Hemenway, was just as it came from the 


Paris Exposition, fully 


sand, with fins and all left on, no chipping, 
filing, filling, or paint. Iam hardly willing 
to admit that I did not see it, or that there 
was any of this ‘‘all-that-glitters-is-not- 
As to the French workmen 
filing their castings all over, he certainly 


gold” about it. 
does not mean that all surfaces have the 
scale chipped off, and then the castings filed 
up. Tsay he does not mean it because they 
do not do it, in the sense that would im- 
ply ; but what they do do at Creusot, and 
what they were doing at Steinlens, in Mul- 
house, was to chip and file the castings until 
If there are 
fins on, they chip and file until all evidence 


they conform to the design. 


of them is gone, or so that when the filling 
and painting is done, all evidence of them is 
If from a soft place in the sand there 
is a swell on the casting, they remove it in 


gone, 


some way or in such a way that the evidence 
of its ever having been there is gone. Do 
Certainly, 
and in exactly the same sense they do in 


we chip and file our castings ? 
France. Do we use iron filling ? Certainly ; 
every up-to-date shopin America, in exactly 
France. Do 
we chip and file as perfectly or carry it to 
anything like the same extent, or, in other 
words, do we put an artist at the work, ora 
laborer? Maybe, but I have not seen it 
done in this country, and I did see it in 
France. We do exactly what they do, but 
I have not seen that work done anything 
like as well here as I saw it there. 


the same sense they do in 


As tothe machining before painting, the 


outboard pedestal to the Corliss engine, 
I said we Americans could not tell 
it was made, was a duplicate of the 
regular George H. Corliss pedestal, copied 
with photographic fidelity, about five or six 
feet high and wide, and two feet or so thick. 
The main surfaces might 


which 
how 


have been ma- 
chined all over with a profiling machine, 
but one that will cut a two-foot surface at a 
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single cut it is perfectly safe to predict does 


not exist in this country, and if there are 
any chippers who can carve and _ finish 
around the bosses and leave the thing so as 
to show no evidence as to where the machin« 
left off and the chipping began, they are 
good ones. We could see no evidence of ma 
chine work, chipping, parting line, or fill 
ing ; the corners were as square, sharp and 


true asif machined, which is hard to do with 
filling. In 


was equally wonderful 


whatever way it was made if 


have had occa 
the 


The frame of the engine I 
sion to mention, shown at Chicago by 
I took 


direct the attention of many visitors, called 


same firm, and to which occasion to 


out various explanations from mechanics. 
One—the president of a prominent machine 
tool company—said it was just cast and 


dressed up, and that they had plenty as good 
castings in their yard. T took some pains to 
look over the castings in their exhibit, and 
Mr 


was just as 


failed to find anything of the sort there 
Harris Tabor said, ‘‘ the casting 
that the 
made it he 
anything, I think I 
of 
The superintendent of the 


it came from the sand ; artist went 
at the mold 
casting.” 
know the 


putty or filling 


and wanted the 
If | 


thing 


as 
know 
not made 


shown was 


company referred to above said they had no 
such casting in their yard, never did have, 
and that they could not make one 

As to the one casting known to have been 
machined before beiag painted and shown at 
the Paris Exhibition, I can say without 
much fear of contradiction, it was an Ameri 
can steam engine built by the Straight Line 
Engine Co., and the thing was done as much 
to demonstrate the capabilities of our trav 
ersing machine as to fix up an engine to 
compare favorably with what I knew it 
would have to compete with. We were able 
with the traversing machine to the 
sides and straight surfaces for less money 
than we could do a fair job any other way, 
but the French cutves of the French work 
could not be done that way, or, if so, the ma 
chine that could doit would be worth see 
ing. None of us could express any more 
disgust at discovering this fraud than did 
the French engineer at Mulhouse 

Let us put the couplet this way. ‘ For 
deeds that are dark and tricks that are vain,” 
the French and the Chinese are not in it. 

Joun E, SWEET. 


dress 





An unique dinner was given by Mr. James 
of New York ra | 
he entertained 
workmen who had worked upon his recently 


Stokes few evenings ago, 


when nearly two hundred 


completed residence at the northwest corner 


of Park avenue and Thirty-eighth street 
Mr. Stokes is, it seems, a student of soci- 
ology, and had promised himself years ago 
that when he built a house those who reared 


it should dine with him. The dinner is said 
to have been much enjoyed by all who par 
ticipated in it, from hod carriers to electrical 


workers and decorators. The dinner itself 
was not, perhaps, of paramount importance, 
but if deal of the 


spirit which prompted it, the world would 


there was a great more 


be all the better place to live in 





NEW CATALOGS. 


P. Pryibil, 512-523 West Forty first street, New 
York, sends us a pamphlet devoted to the illustra 
tion and description of machinery for wall paper 
manufacturers, 


We have received from J. E. Snyder, Worcester, 
Mass. , illustrating and describing im 
proved upright drilling machinery and accessories, 
such as drills, chucks, ete 
and well-gotten up specimen, and is standard size 


catalog 
The catalog is a neat 


(6'°x9’"), 


We have received from Morarji V. Naik, Baroda, 
India, a copy of the “‘Indian Dyers’ and Calico 
Printers’ Diary and Year Book for This 
contains much useful and interesting information 
regarding the dyeing of textile fabrics in India, 
and is distributed gratis. 


1895.”° 


The Franklin 
street, Chicago, [lL., send us a general circular and 
price list, containing information regarding their 
covering for steam pipes, boilers, air pip< 
Different materials are used, including asbestos, 
magnesia, mineral and these 
plied to all the purposes of heat insulation. 


Chicago Fire Covering Co., 48 


, ete. 


wool. ete are ap 


Messrs. L. Schutte & Co., Philadelphia, Pa., send 
us a pamphlet, illustrating and describing the Pa 
torch, which is used for kindling fires in locomo 
It consists of a box containing 
oil, and provided with a pump by which a suffi 
cient pressure of air is generated to spray the oil, 
and this spray when ignited and directed against 
the coal is sufficient to start a fire. 


tives, furnaces, etc 


We have received from Chas. Churchill & 
Ltd,, 21 Cross street, Finsbury, London, E. C., Eng 
land, their 1895 catalog of American machinery and 


Co., 









Crescent 
Steel 
Co. 
PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, N.Y. 


Crescent Extra 


. bs . ee 


The Steel so generally used now 
for Machine Shop Tools. 


tools, which is called ** Engineering Supplement to 
the 1892 Catalog.’’ This isa large and well-gotten 
up specimen, and contains engravings and 
scriptions of very many of the leading American 
machine tools, with most of which our readers are 
thorcughly familiar 


de- 


We have received from the Cleveland Punch and 
Shear Works Co., Cleveland, Ohio, an illustrated 
and descriptive catalog ot punching and shearing 
machinery of all kinds, used in boiler, bridge and 
shipbuilding work. There are also some special 
drill presses adapted to work of this character, 
mixing machines, steam hammers, rotary planers, 
hydraulic wheels, tumbling barrels, and other 
special machinery. The catalog contains 140 pages, 
is well illustrated and printed, and is standard size 
(6/°x9""). 

We have received from the Mfg. 
Muskegon Heights, Mich., illustrating 
and describing their key-seating and other special 
machinery, draw-cut shapers, etc. The catalog 
contains a number of good illustrations, and is 
well printed on good paper, but it seems to us that 
it could easily have been 3¢ 


Morton 
a catalog 


> 


shorter, which would 
have made it standard size (6x9), The construc 
tion of the eover of this catalog seems also to be 
by manufacturers, In 
stead of being continuous, i. ¢., both the front and 
back made of of paper, the front and 
back are made separately, and are joined by a 
pasted strip, and about the first thing that our 
copy did when we commenced to handle it, was to 
shed its cover in sep trate pieces 


a good one to be avoided 


one piece 

















The erection of a cotton-mill at High Point, 
N.C.,is contemplated by H. F. Smith and others. 
The Morse, Trussell & MeLoon Company, of 


Rockland, Maine, will build 


machine shop. 


an addition to their 


A company, in which H. E. Fries is interested, 
has been incorporated in Winston, W. Va., to erect 
a $100,000 cotton-mill. 
The Warren Land and Lumber Company, of 
Warren, Texas, are extending their road into Polk 
Co., Texas, a distance of eighteen miles. 
The Petroleum Tron Works, of Washington, Pa., 
will shortly erect a mammoth plant. The will is 
to be equipped with modern machinery. 

Very shortly, Messrs. Yonker & Winchester, of 
Eldora, Lowa, will start a factory for the manu- 
facture of steel castings at the above-named city. 





The Toledo Rolling Mill Co., of Toledg, Ohio 
was recently organized, with a capital of $50,000 
A. W. Houston, of Toledo, Ohio, among thos« 
interested. 

The R. 8S. Newbold Sons & Co., of 
Pa., has taken possession of the Eagle Iron Works 
and will the plant. J. D. Newbold 
president 

The Sheffield (Ala.) Coal, Iron and Steel Co has 
been organized by Pennsylvania capitalists. They 
will erect their iron and steel department shortly 
at Sheffield, Ala. 

It is proposed to organize a company in Hender 
sonville, N. C. About $150,000 capital stock has 
been subscribed. 8. V. Perkins, of Hendersonville 
N. C,, is interested. 

The C-eveland Punch and Shear Works 
Cleveland, Ohio, have decided to erect an additior 
to their works, which will be 60 feet wide, 90 feet 
long. and 3 stories high. 


is 


Norristown 


enlarge 


The Southern Phosphate Works, of Mac on 
Georgia, recently burned, will rebuild their plant 
Among the directors are J. E. Laidler, E. N. Jelks, 
Morris Happ and others 

The Clyde Steamship Co. have placed the order 
for their new pier shed with the Berlin Iron 
Bridge Co., of East Berlin, Conn. The building is 
344 feet long and 124 feet wide, entirely of iron. 


The Davenport, Clinton and Eastern Railway Co 


has been incorporated, with a capital stock of 
$500,000. The company will build a line from 
Davenport to Clinton, Iowa, and the work on 


same will commence as soon as possible. 

The Lehigh Valley Emery Wheel Co., Weissport, 
Pa., are putting upon the market emery wheels of 
a high grade,and state that with these they are 
making no attempt to compete with the so-called 
“cheap ’’ wheels which are on the market, 


The Chicago, Lake Shore and Eastern Railroad 
Company has been incorporated at Indianapolis, 
Ind., with a capital stock of $500,000, the incor 
The directors 
Crane, F. L. Ewan, J.8 


porators being Chicago capitalists. 
are W. G. Brimson, E. C. 
Keefe and E. P. Prentice. 


Arrangements have been made between the 
First National Bank of New York, owner of the 
Aurora City (lil.) Railway Company, and the Elgin 
City (IL) Railway Company to consolidate and 
build a line from the two ends of Kane County, 
Ill. The capital stock will be $1,200,000. 


E. M. Chapin, of Pine Meadow, Hartford, Conn., 
has received a large order for two-foot rules from 
England. They are to be specially broad rules, 
marked from left to right, instead of from right to 
left, as are American rules. The order will keep 
the full force of the shop at work for three 
months or longer. 





Co 





THE DEANE 


BOILER FEED PUMPS, 


PISTON OR PLUNGER PATTERN. 
THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
- SEND FOR ** THE DEANE SPECIALTIES.”’ 











ELECTRIC, 

AND PULLEY TYPES, 

GREATEST AIR VOLUME, 
LEAST POWER 


STEAM 










BUFFALO 
VENTILATING FAHS 


ir a 


Vg RGE CO, 
Burraro Burraco, NY usa 





Chicago 
Office, 

22 and 24 \_._ 
West 

Randolph 
Street. 





ROGRESSIVE AND G) 
~APARTMENT 






| 
| 








THE ENCYCLOPEDIA OF FOUNDING 


SIMPSON BOLLAND, 
12mo0, Cloth, - - $3.00. 


JOHN WILEY & SONS, 


NEW YORK. 


Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa., 

and 86 Seneca St., 








Cleveland Ohio. 





HEAT YOUR WORKS 


BY THE 


“BLOWER SYSTEM.”: 
B. F. STURTEVANT COMPANY, 


Boston, New York, Philadelphia, Chicago, London, Eng. 


FOR FULL INFORMATION AND 
ESTIMATES ADDRESS 





BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


New York Office, 86 LIBERTY STREET. 


BRIDCEPORT, CONN. 








Finest Machine Relieved Taps and 
Adjustable Tap Wrenches 


IN CASES. 





| 


0.4 -191n.LONG AND MACHINE RELIEVED 
APS ¥eTO.tw.— 21. TAPS. 











SCREW PLATES, DIES, &c. 
SEND FOR CATALOGUE. 


WILEY & RUSSELL MFG. CO., 
GREENFIELD, MASS., U. S. A. 








SAVES LABOR in b.ing 


BOSTON: 11 & 13 Oliver St., 


“R. MUSHET’S SPECIAL STEEL” 


able to run at GREATLY INCREASED SPEEDS. 
SOLE REPRESENTATIVES IN TUK UNITED STATES. 


B.M. TFT oNES we CO., 


FEWER GRINDINGS. No WASTE in r-dressing. 


NEW YORK: 143 Liberty St. 





———— = — 
} 9024 in. Swing, 
Modern Design, 
Valuable Features, 
CATALOGUE FREE. 





We 


“AYE, THERE’S THE RUB.” 


The price at which we are selling (not offering, 
but selling) our lathes and tools is causing surprise. 
are prepared to turn out high-grade tools at 
very low prices ; 
satistied, 
tomers, so there’s both profit and glory 

Our catalogue will tell you all about our lathes, 
planers, shapers, ete. Prices quoted on application. 


SEBASTIAN LATHE CoO., 
117 and 119 Culvert St., CINCINNATI, OHIO. 


our profits are small, but we are 


and we give satisfaction to our cus 





FOR LAGGING LOCOMOTIVE BOILERS. 





United States, 











87 Maiden Lane, NEW YORK, 


ASBESTOS CEMENT FELTING, 


Samples and Descriptive Price.List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


H.W. JOHNS MANUFACTURING CO., 
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Mr. 8S. Ashton Hand has become a member of the 
firm of Pancoast & Hand, at 1213-15 Filbert street, 
Philadelphia. This firm’s business is somewhat 
new—" Photographic Specialists,” and they will 
deal in photographic supplies, and give advice and 
assistance in making suitable selections, especially 
where machinery is to be photographed 

The Hudson River and Cornell Railroad Com 
pany, of New York City, was incorporated to 
build and operate a railroad, ten miles long, from 
Croton-on-Hudson to Cornell, N. Y. Capital, $100,. 
000. The directors are J.S. Coleman, C. J. Ryan, 
H. H. Brown, B. F. Coleman, C. J. Ryan, Jr., W 
Kennelly, and J. B. Greene, of New York City, and 
Chas. Dayton, of Brooklyn, N. Y. , 

The Tradesman, Chattanooga, Tenn., in its review 
of the industrial conditions of the South for the 
week ending April 15, 1895, reports a decided im- 
provement in general business, and a very evident 
change for the better in manufacturing circles. 
Iron, while not higher, is strong, and the demand 
is heavy. The lumber market also shows strength. 
The demand for machinery from all parts of the 
South is much heavier than for months, and there is 
a greater number of new projects than ordinarily 


The Billings & Spencer Co., of Hartford, are 
crowded with work, chiefly on bicycle and elec- 
trical machinery forgings. Sixty drop hammers 
are now running at full capacity in their works, 
and 190 men are employed. In one of the recent 





months, 17 tons of copper commutator bars were 
forged. They recently shipped to the American 
Axe Co., Cleveland, Ohio, a drop hammer of some- 
what unusual dimensions, being 28 feet high, with 
a drop of 14 feet, the bammer (forged) weighing 
1,600 pounds, and the anvil the same. 


There bas just been incorporated in Fresno, 
Cal.,a company for the purpose of putting in an 
electric plant on the San Joaquin River, thirty 
miles from the above-named city. The works will 
be located near the river. The machinery, dyna- 
mos, ete., will be run by a Pelton wheel. It is the 
intention of the company to bring into that city 
by means of electric wires eleven hundred horse 
power. They expect to supplant every steam 
plant in the city, as they claim to be able to fur- 
nish electric power for what the interest would be 
on a steam plant. The amount of water power 
obtainable on the San Joaquin River is almost un 
limited. The company is already negotiating for 
the machinery, and expect to have everything 
running in about six months. The parties furnish 
ing the money are supposed to be Chicago capi- 
talists 








Machinists’ Supplies and Iron. 


New York, April 20, 1895. 
Iron—American Pig—We quote standard brands, 
$12 to $12.50 for No. 1; $10.75 to $11.25 for No, 2; 








DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON 








VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 











BETTS MACHINE COMPANY, 
MACHINE TOOL BUILDERS, 


WILMINGTON, DEL. 
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ERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres, and Chief Engineer. 


FRANK L. WILCOX, Treasurer. 


Builders of 


he 


iy 
RS pe 
. Ae 


Engineers, Architects and 





BURR K. FIELD, Vice-President. 
GEO. H,. SAGE, Secretary 
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The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss 
Roof designed and built by us for The C. W. Hunt Co., at West New Brighton, Staten Island, 
New York. The building is 42 feet in width by 202 feet in length, and is used by the C.W. 

Hunt Co. as a Machine Shop. The side wallsare of brick and the roof trusses of iron, 
with iron purlins covered with slate, sothat no wood work is used about the 
construction of the building in any way. shape or manner. thus eliminat- 


ing entirely the danger from fire. 


This is one of the best designed and 


equipped Machine Shops of its size in the United States. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





and $10.25 to $10.50 for No.2 Plain. Southernbrands, Competent mech. wants sit. as supf. or master 
11.25 to $11.50 for No. 1; $10.25 to $11 for No. 2; | meah ; best references. E., American MACHINIST 
10to $10.50 for No.3; $10.50 to $10.75 for No. 1 
soft; $10 to $10.25 for No. 2 soft; and Foundry 
No. 4. $9.50 to $10. 
Antimony—The demand for small lots has been 
fair, and the tone of the market seems to be a little 
firmer. We quote L. X., 8c. to 834c.: Cookson’s 
8léc. to 83c.; Hallett’s, 7.10c. to 7.15¢ ; U.S. French Mech. draftsman wants steady pos. 10 yrs’ exp 
Star, 73¢c., and Japanese, 7c good refs. Exp. in printing presses. Box 170, 
Lard Oil—Prime City we quote at Mec. to Me AMERICAN MACHINES 
Copper—The market is improving; the demand : 
for good qualities is strong. Lake Copperis held at Wanted — Pos. as supt. by a thorough mechanic 
934c., and Casting Copper is quoted at 9'gc of large exp. in modern shop management, build’g 
Lead—The demand is not strong, and sellers are | engines and heavy mach'y. Box 172, Am. Macn 
indifferent. For New York delivery, 3.07%e. is 
quoted 

Spelter—The market remains steady, and the de 
mand moderate. For New York delivery, 3.25c. is 


Foreman machinist, exp’d on medium and heavy 
work, desires to change Box 135, Am. MACHINIST 


Pos. wanted as draftsm’n & designer, young man 
28; tech educa’n; shop prac. Box 169, Am. Macu 


Wanted—A skillful draftsman. in an_ engine 
works, One who has been a patternmaker pre 
ferred. Address, with exp., Box 173, Am. Macu 


quoted Wanted—Situation by exp'd machinist as general 
Tin—The market is very firm, and prices have | foreman or superintendent. Best of references 
advanced. Jobbing lots have been sold at 14.25« Address ** Stanley,’ AMertcaN MACHINIST 
to 14.35¢., and round lots at 14.05¢. to 14,10c., net : 
eash. Wanted—Foreman for machine shop. Capacity 
about 20men. General jobbing aspecialty. Steady 
job for good man. State experience, and wages 








expected Address Box 174, AMERICAN MACHINIST, 


Practical machinist and draftsman, 25 years’ ex 
perience in large scale works as foreman and mas 
ter mechanic, desires change; large exp. in special 
mach. and jigs to reduce cost. E, H.W.,Am. Macn, 


* WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach ua not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 


Graduate of leading technical school, 4 years’ ex 
perience in shop. 2 years in drawing office, de 
sires change—could invest $1,000 Address Box 
175. care of AMERICAN MACHINIS1 

Wanted—Agents traveling and local to sell steam 
spec’s; good commission. Mfr.,1115 State St, Erie,Pa. 


The Elliott Drill Press 


FOR ANY LIGHT WORK. 


LARGE RANGE OF WORK—LOW PRICE. 


(Continued on Page 334.) 


C.W.LE COUNT, 
SOUTH NORWALK, CONN. 

REDUCED PRICE OF LE COUNT'S 

HEAVY STEEL 000 2 


Price, 
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the thread wears a Heavier Screw 


EOD OO ee ee ee 


rt A a. 2 
Fullset of 19 g2:.60 
20 (ext.)5 1-2,, 4.00 
21 (ext.)6 .. 5.00 
One Smal Set of 8—by I4inchesto2%inch, - - 
One Set of 12—by 1-4 in, to 2 in. continued by 1-2in, to 4 In, 13.25 


These goods are for sale by CHAS. CHURCHILL & CO. 
L’t’d, 21 Cross St., London, England. ta 


Scccoca THE BEST MECHANICS 


USE 


MY VERNIER CALIPERS. 


Ask your Dealer for them, or send for Catalogue 
and Special Prices to 


Foot puwer KE. G. SMITH, Columbia, Pa. 
Star # Screw Cutting 


Automatic VCUMB&CO..=— 
Lathes Cross Feed 


PROVIDENCE,R.1. U.S.A, 
9 and 12 inch Swing. 


‘i New Designs. Novel Features. 
; Send for Catalogue B. 

SENECA FALLS MFG, COMPANY 
687 Water St., Seneca Falls, N.Y, 


This Dog has a Very Heavy Boss, so that if 


Of 12239 Aabay s 
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Now Manufactured by 


A. J. WILKINSON & CO., 


180 to 188 WASHINGTON ST., BOSTON, MASS. 
SEND FOR CATALOGUE, 























SPECIAL 
MACHINERY 
Send for CATALOG E. CONTRACTS. TRY US. 


BUILDERS IRON FOUNDRY, 


Founders and Machinists, 
PROVIDENCE, R. I. 


GLOBE SPECIAL CASTINGS FOR WATER 
WORKS, MILLS AND RAILROADS, 


The design presents numerous advantages. 
Odd shaped pieces are made without charge 
for pattern work 








Horizontal Boring and Drilling Mach.ne. 


Engine Lathe, Swing 18 inches, 











ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable 
Compact and Cheap; also Portable Forges, Tuyere 
Irons and Foundry Blowers, 


NEW YORK. 


1405-10 MANHATTAN BUILDING. 
Please Mention This Paper. 


COOKE & CO., Selling Agents, 


CONNERSVILLE, IND. 


Chicago Office 





P. H. & F. M. ROOTS, Mfrs. 


163 & 165 Washington St., 


BOSTON WORKS 





Frank Burgess, Prop., 35 Hartford St., Boston, Mass. 

Any size or style. Spur, Bevel, Spiral, Ratchet, 
Worm, Rack, Elliptic, Internal, ete. Small or large. 
Send for Catalogue. 1,100 sizes of Gears, 





THE FOX PATENT OPEN SIDE SHAPER. 


<a ee No springing of ram. 
No overhanging table. 
—_ Return, Stroke 

nder Perfect Control. 
Can be Instantly Ad 
erated 1-16 in. or % fn. 
No Screws to Monkey 
with. Powerful, Quick, 
Accurate. Write for 


circular. : 

The Fox Machine Co., 
i Grand Rapids, Mich. 

135 Finsbury Pavement, 


















London, England 





WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. 





FOR 
TOOLS, 
DRILLS, 
DIES, &c. 


ALL KINDS IN STOCK, 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Colambian Exposition 1893. 











TIME SAVED IS MONEY SAVED. 


STYRIAN TOOL STEELS 


will save you time in labor 
by wearing longer without 
resharpening. BOSTON, 70 Kilby St. 
PHILADELPHIA, 607 Arch St. 
HOUCHTON & RICHARDS, CLEVELAND, 24 South Water St. 


CHICAGO, 185 to 189 Van B St. 
SOLE AMERICAN AGENTS, r Ol — 















ST. LOUIS, Eighth and St. Charles Sts. 
148 & 150 OLIVER ST., BOSTON. 
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* WAN TED* 


* Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care w will be forwarded. 

A young man with business ability.and some ex 
perience as draftsman, would like engagement with 
an engineering firm to learn their business J.P 
Lisk, 7-0 James St., Albany, N 


Wanted—A prac. iron mach., competent to act 
as foreman and handle men in the iron department 
of an agricultural mach’y manufactory. Give exp., 
salary and refs. Whitman Agricultural Co., St. 
Louis, Mo. 

Wanted—By a good, industrious, strictly temper 
ate molder,a situation either as a molder, orto 
take charge of a smal! foundry making gen. work, 
employ’g from 1 to6 men. A steady job more of an 
object than wages ; references. X., Am. Macu 


Wanted—Two or three good machinists to work 
in shop, building hoisting and haulage engines 
only first-class men wanted; a steady job and 
standard wages will be given suitable mechanics 
Apply or address Kenney & Co., Scottdale, Pa. 


Two men, one a supt. of many years experience, 
the other a cost and time clerk, want situation, 
taking charge of large machine shop, to introduce 
piecework system and practice economy in gen 
eral. Box 166, AMERICAN MACHINIST. 





A thorough practical machinist and molder as 
general superintendent for a company employing 
400 men, wishing to make a change, would like an 
interest with some other company: can produce 
good castings by a cheap mixture; will pay to inves- 
tigate. Pox 160, AMERICAN MACHINIST, 


Wanted—A- master machinist as foreman of a 
marine machine shop; he must have had a large 
experience and practice in shops engaged in build- 
ing and repairing marine engines; must be profi- 
cient in drawing and accustomed and competent 
to make estimates on such work; pref. would be 
given to a person between the ages of 30 and 45; ap 
plicants may address Master, care of AMER. MACH., 
giving full reply to above with refs. if practicable., 





4. MISCELLANEOUS WANTS % 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded, 








Cheap 2d hd lathes & planers. S.M. York,Clev’d,O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 
Randall, 62 N. St., Spgfield, O. 


For Sale—Second-hand drill presses,engine lathes 
& planers, Dietz, Schumacher & Co., Cincinnati, O. 


Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 


Small tools cheap. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 2% over vistors s. 


GOR, LAKE & KIRTLAND STS. CLEVELAND, 0. 


100 & 103, Reade Street, New York. 
London, Eng. 


5 Neue Promenade, Berlin, C., Germany. 





WILL BE SOLD LOW BEFORE 
REMOVAL. 


ENGINE LATHES, 
72 in. swing, 16 ft. bed, Triple 
and compound rest, complete. 


geared, screw feed 


42 in. swing, 16 ft. bed, triple geared, screw feed, 
compound rest and cross feed, complete. ‘N.Y. 
Steam Eng. Co.'s.”’ 

27 in. swing, 12 ft. bed, heavy 
pound rest and cross feed, complete 

20 in. swing, 10 ft. bed, heavy pattern, rod 
screw, compound rest and cross feed, * 


pattern, com 
Good as new. 
and 


‘Harrington.”’ 


16 in. swing, 7 ft. bed,‘ Pratt and Whitney.” 

14 in. swing, 6 ft. bed, with taper, ** Hendey.” 
PLANNERS. 

42 in. x 10 ft., **Gleason.”’ Good as new. 

80 in, x 10 ft., “ Harrington.’ Good order, 

22 in. x 5 ft.,‘** Putnam.” Good order. 
SItAPERS., 

14 in. Crank, “Gould & Eberhardt.” 

14 in. traverse head with centers and circular 

feed. Fitchburg. 


Prentice and Blaisdell Drills. 
Brainerd No. 3 universal milling machine 
16 in. centers, cutters and arbors. 


J. J. McCABE, 


E. P. BULLARD’s |!4 Dey St., 
NEW YORK. 


N, ¥.Mach’y Warerooms. 


with 





SECOND-HAND MACHINE TOOLS. 


ENGINE LATHES, DRILL PRESSES, 


I4in. x 4 ft, Blaisdell, Taper. No. 2 Four Spindle, Pratt & 

16in. x 6 ft Perkins, Taper. Whitney 

16in. x & ft. Perkins, Taper. No. 3 Six Spindle, Garvin 

Gin x 8 ft Blaisdell 20 in. Snyder, Wheel Feed 

IS in. x 10 ft. Blaisdell, 24 in. Blai dell Wheel Feed. 

28 in. x 20 ft. Perkins. 24in. Aurora, Back Geared 

37 in, x 14 ft, maker unknown. 30 in. Pe ond, Rack Geared, Power 
PLANERS, 

16 in. x 16 in. x 4 ft. Hendey. 9 ft. Holly Mfc, Co , Radial 


22in. x 22in, x 4 ft. L. W. Pond, 


SCREW MACHINES. 


24 in. x 24 in, x 5 ft. Putnam 
2 aaa | No. 1 Garvin, Wire Feed. 
> ’ 
SHAPERS. No. 5 Brown & Sharpe 
10 in. Pratt & Whitney. 2No.1 Brown & Sharpe, Wire 
12 in. Juengst, Crank Pe ed, 
15 in, Juengst Friction. 1 Brown & Sharpe Automatic. 


Wood and Light Traverse Be 2% 
Head, 


» Pratt & Whitney. 
3 Garvin, Back Geared, 


18 in, Putnam, Traverse Head 
kin, Smith & Silk, Crank MILLING NACHINES, 
21 in. Smith & Silk, Shifting 7 

It No. 2 Pratt & Whitney, Lincoln. 
20 in ‘Ge vuld & Eberhardt. 1 No, 20 Garvin, with arm 


24in. Hendey, Friction 1 No. 21 Garvin, with arm 
No. 0 Garvin Universal 


DRILL PRESSES, No. 1 Garvin Universal. 
No. 1 Two Spindle, Garvin. No, 3 Garvin Lincoln. 
No. 2 Three Spindle, Garvin } No. 2 Garvin Duplex. 


Also, a large number of other machines, Write for 
list, detailed description and prices. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., New YORK. 
Also, 561 North 7th St., Philadelphia, Pa. 


complete 





MACHINERY FOR SALE. 


12 H. P. Vertical Engine and Boiler, second-hand. 

= A tT rr re rf . 

Roots’ Pressure Blowers Nos. 1, 2 and 6, 

Ope n die Bolt ( utter, c uts up to %4 in ’ 
L 


14 “ 
Lot 6% and 74% in. Shafting, Pulleys ann ‘Gentes 
nearly new, at less than half value. 
Coo BRE ck CO., 
168 and 165 WASHINGTON ST., NEW YORK. 





The Andrew Patent Gr 


Patented May 14, 1889, and Sept. 4, 18 








rip Socket. 


Is the original (not copied) device for 
holding and driving The old system 
of Straight and Taper Shank 
| bh Andrew’s Patent 
nelined Groove 


hank. No more Twisted off 
Tangs. Best Practical Drill Chuck 
inthe World. Beware of Frauds. 


Infringements on these patents will be 
prosecuted, Send for Catalogue. 


M.L. ANDREW & CO.., Cincinnati, 0. 





Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods, 


BLAKE & JOHNSON, Waterbury, Conn. 


BUILDERS OF 


PUN, SAPETY PIN, HOOK AND GYE MACHINERY, 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Send Samples that we may 





E. W. BLISS CO. 


1 ADAMS ST., BROOKLYN, N.Y. 
Chicago Office, 100 W. Washington Street. 


TRIMMING 


DRAWING, PUNCHING, 
AND DROP PRESSES. 





SPECIAL MACHINERY. 


OWNERS OF 


The STILES & PARKER PRESS 60. 








COLD SWAGING 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 






wire and_ tub- 
ing. If inter. 
ested address 
the manufact- 


urers, 


EXCELSIOR 
NEEDLE CO. 


Torrington, 
Cono. 


Wanted—A purchaser for a good key-seater, by 
Mitts & Merrill, 913 Tilden Street, Saginaw, Mich. 


For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 
Best and cheapest Bolt Header made by C. H. 


Baush & Sons, Holyoke, Mass. 

Wanted—One or two good machinists to rent 
shop. and take the building of special machines by 
contract. Apply Box 171, AMERICAN MACHINIST 


To correspond with any one in need of 
Address Mitts & Merrill, 
Mich. 


For Sale—A modern equipped machine shop 
located in Maryland; will accept 60 per cent. of 
purchase price for completing machines now in 
shop. Address Box i62, AMERICAN MACHINIST. 


Wanted— 
a first-class key-seater, 
No. 913 Tilden Street, Saginaw, 









Wanted—By up-to-date foreman & manager who 
will guarantee standard work at lowest cost of 
production, a position with some enterprising man 
ufacturer who will appreciate ability and integrity 

Address No Novice, care of AMERICAN MACHINIS1 


Wanted—The owners of a well-equipped foundry 
and machine shop, located within 30 minutes of 
New York, wish to enter into negotiations for th« 
manufacture of specialties; also for their sale, if 
desired. Address, or call, 49 Wall street, Room 20, 
New York City. 

Have $2.000 to invest, if desired, in manufactur 
ing or jobbing machine shop: have long practical! 
experience on printing presses, bookbinders’ ma 
chinery, engines and general jobbing: had charg 
of men, and worked by contract, and can run al! 
shop tools; age, 47; give some particulars. Ad 
dress Box 176, AMERICAN MACHINIST. 








AMERI 


GAS BLAST 





English Agency: { 


CAN GAS FURNACE CO. 


Oil Gas Plants 


FURNACES AND HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT, 
CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 
Finsbury. London, E. C., 


21 Cross St., 
England. 





Wa 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 
Shapers, Milling 





Planers, Drill Presses, 
Machines, etc., address, 


The Fosdick & Plucker Machine Tool Co., 
CINCINNATI, OHIO. 


MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 


Steam Hammer, F.& M.,1,000 lbs. 
19-36 and 50 in. Drills, 








ft. Engine Lathe. 


15 in. x 6 
18 * 8B 


- *e * = s Portable Drill. 

— °-R phi - 24in. x 5 ft. Planer. 

99 ‘* 13% ‘* eo o 36 in. x 14 ft, Planer. 

= “ee * be 36 in. x 12 ft. Planer, 2 Heads. 
a sa 7 Bement Slotter 19 in. Stroke. 
st “oe. . 2 in. Bolt Cutter. 

gl “99 * ya - 12 in. Shaper Traverse Head, 
51 em * es ” Gear Cutter, 54 in. 

” “om ¢ * " Milling Machine. 


10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 
Boiler Rolls, Punch and Shear, etc. 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK. 


Rose’s Comalete Practical Machinist 


19th EDITION GREATLY ENLARGED. 


JUST READY. 








The Complete Practical Machinist : Embracing Lathe 

ork, Vise Work, Drills and Drilling, Taps and Dies, 
Hardening and Tempenng, The Making and Use of Tools, 
Tool Grinding, aesting out Work achine Tools, etc. 
By Joshua Rose, M. E., author of * Mechanical Drawing 
Self Taught,” “ Modern Steam Engines,” “ Steam Boilers, 

The SHde Valve,” “ Patern Maker’s Assistant.” Lilus- 
trated by 395 engravings. 19th edition, greatly enlarged, 
with new and valuable matter. 12mo., 504 pages. Price, 
82.50. By mail, free of postage, to any ad- 
dress in the world. 

ABSTRACD’ OF CONTENTS.—Chapter I. Cutting Tools 
for Lathes and Planing senentues. tH Cutting § ered and 
Feed. III. Boring Tools for Lathe Work. Screw 
Cutting Tools. V. Lathe Dogs, Carriers or Drivers. VI. 
Turning Eccentrics. VII. Hand Turning. VIIL Drilling 
in the Lathe. IX. Boring Bars. X. $ jlotting Machine 
Tools. XI.T went Drills, XII, Tool Steel. XIIL. Tapsand 
Dies. XIV. Vise Work ; Tools. XV. Fitting Connecting 
Rods. XVI. Milling Machines and Milling Tools. XVII. 
Grindstone and Tool Grinding. XVIII. Lining or Mark- 
ing out Work. Machine enh XX. To Calculate 
the Speed of ‘Whos, Pulleys, etc. XXI, How to Set a 
Slide Valve. XXII. Pumps. Index. 
the Tv ro, , $2.50 by mail, free of postage, to any address in 

he works 

te A circular of 4 page 8, with specimens of the illustra- 
tions, showing the full Table of Conte nts, will be sent free to 
any one furnishing his address, 

te Our New and Enlarged Catalogue of Practicat and 
Sctentific Books, 91 pages, 8vo., and our other Catalogues, the 
whole covering every branch of Science applied to the Arts, 
sent free and free of postage to any one in any part of the 
world who will furnish us with his address, 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 





= MANDIER: LIGHTER: | 
STRONGER: THAN-ANY: 
“C2MPETITOR ° 


| SUITABLE: For-HELMET-O1L: 


4 

SLND FOR 250 PACE 
4 

, 


MLUSTRATED CATAL°OUL- 


CHAR] LOE 53 TOOLSAny 
MET PPLIES 
bn Cabint st CHICA ILL USA 


mm TOOLS AT 
W FRIGGS. 


QUALITY FIRST-CLASS. 


10 ft. 





1 Flather Engine Lathe 20” swing, 


bed, complete, with 144” hole in spindle. In 
good condition. 

1 Lodge & Davis Engine Lathe 18” swing, 
16 ft. bed, complete, with hollow spindie. In 
first-class condition. 

1 Fifield Engine Lathe 24” swing, 12 ft. 


bed, complete. This is a new lathe, but not 
the k < st design. 

1 L. Pond Planer 38” x 38’ x 10 ft. with 
two he oa complete. Heavy pattern, in fine 
condition. 

1 Prentice Bros. Upright Drill 50” swing, 
complete. Practicaily as good as new. 

1 No.1 Brainard Milling Machine, without 
attachments. In good running order. 


HILL, CLARKE & CO., 


Machinery Merchants, 


12 & 14S. Canal St., 
CHICAGO. 


156 Oliver St., 
BOSTON. 





FOR SALE. 


10-TON TRAVELING CRANE, 


46 ft. Span, Rope Transmission, 
Also 54 in, Colliau Cupola. 


A. R. KING MFC. CO., 














CLEVELAND, OHIO, 

















ancnehhaseschaeam detects -scseonindanstabtncinn Erie and | (th Sts., Jersey City, N. J. 
For all Anti-Friction 

Purposes. ~ 
WE ALSO MANUFACTURE : — ei 
AUTOMATIC SCREW MACHINES “Sg = | 
AND &. 
SCREW MACHINE PRODUCT 
OF EVERY DESCRIPTION. —s " 
, 
Cleveland Machine Screw Co., WRITE FOR 





INFORMATION. 
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HARRISON 





SAFETY BOILER WORKS. 


ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 


WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of requirements. 

Works and Main Office: GERMANTOWN JUNC., 


New York, N. Y.: 616 Havemeyer Building. 


PHILA., PA 
~eeeeend Ga.: Chas. H, Willcox. 
Datias, Tex.: Hunter & Boose 





THOS. H. DALLETT & CU., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC MOTORS 


Specially adapted 
for driving Machine 
‘Tools, Cranes, Ele- 
vators, 
Pumps, 
Presses, 
and other 
Machin- 
ery. 

Wealso make 


Portable Drills, Hand 
Drills, Boiler Shell 
Drills, ue] Drill 







Shriver’s New York meng Cranes 


FOR HAND OR 
vam POWER. 





T. Shriver & (lo, 393 ast sot st, 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2, 8,5 and 
capacity, to be operated by ; Hand, or whol y “o Ay 











Jaw Ghucks that we have 
» and Combination Chucks. 
Mm) two sizes, varying in size 

in diameter. Se nd for Il! 


THE E.HO 


WINDSOR 
Or CHAS. CHURCHILL & CO. 21 Cross 


IMPROVED INDEPENDENT CHUCK. 


This cut represents a line of Improved Independent Reversible 


lately added to our large list of Universal 

We make this style of Chuck in twenty- 

by two inches from four to forty-two inches 
ustrated Price List. 


RTON & SON CO., 


LOCKS, CONN., U.S. A. 
St.» Finsbury, London, E. C., England. 





‘CUSHMAN’ 


Screw Machines, 
work. >. 28 se 


* CHUCKS. 


For Lathes, Drills, Chucking and 


and for Special 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





F2? PLANER CHUCKS 


Address G. W. JORDAN, 
@ Wayne STREET, Worcester, Mass. 





EMERY Wi 


by Electricity. 
NORTON 


Emery Wheel Co. 


Worcester, Mass. 








NEW COMPLETE ILLUSTRATED CATALOGUE FREE. 










ALFRED BOX & cO., 


PHILADELPHIA, PA, 


Builders of Standard cad Speci 
Cranes of all descriptions, Double _ 


Hoist t 
palate, s os OF er 30,000 Hoists and 700 





CRANES, ay PORTABLE HOISTS, OVERHEAD TRACK. 


SEND FOR CATALOCUE. 














MARIS BRO 


SUCCESSORS TO 


MARIS & BEEKLEY, 










2343 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 


S-> 

















ang f 
Mos, » § 
B, HARRINGTON, “zy, 
SON & CO., Ine, 90, 


1515 Penna. Ave., PHILA., PA. 


TRAVELING 


CRANES 


ha Capacity 20,000 Ibs. 


HOLD LOAD AT ANY POINT. 


SEND FOR - 


CATALOGUE OF 5} 
MACHINE TOOLS. 





1M ACHINER 
For Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 


Manufacturer, 


S. W. GOODYEAR, Waterbury, Conn. 


“SPEIDEL’S PATENT 
/ ECONOMIC SAFETY HOISTS. 


OVERHEAD TRAMWAYS, 
TRAVELING CRANES, Etc. 


SPEIDEL & ROEPER, 


READING, PA. 





Ch k The National, 
| F iS INDEPENDENT, 
WNIVERSAL, or 
COMBINATION, 


Eet’d 1882. Strongest. Easiest tochange. Best finish. 
spevevestte Jaws (potented)¢ iving 5 chengee ie- 
cluding every possible position. ILLUSTRATE 
10aun ptt Liberal position, fi Prompt shipment. 
Address W. WHITLOCK, 
89 Cortlandt Street, N. ¥. 
Works, 1300 Hadson, Hoboken, N. J. 


We LEA, OTHERS FOLLOW. 


Sweetland Combination Chuck. 


Reversible Jaws. Accurate 
Standard Independe nt, Solid 
Shell, Solid Reversible Jaws, 
Strong and True 








SEND FOR CATALOGUE 


The HOGGSON & & PETS MFG. C0., Nsw Haven, Conn. 


nn 


CUPOLAS, LADLES, TRUCKS, 

Whiting Foundry E beletuesont ¢o., 
1522 MONADNOCK. CHicaco. | HARVEY, 

New Yor« OrFrice, 182 Front Sr. Wu. 








PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful gri 
than any ehuck ever offered. This seems a b 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE 6O., 
5 Oak Street, New London, Conn., U.S. A., 


Or, SELIC, SONNENTHAL 4&CO., 
36 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Uni- 
versal Chucks,Combina- 
} tion Lathe Chucks with 
potent reversible jaws, 

rill Chucks, Planer 
Chucks and Face Plate 








ome Jaws. 
SKINNER CHUCK CO., 


SEND FOR CATALOGUE. New Britain, Conn. 


PRATT’S 


Positing Driving 
Dnll Chuck, 


The best system ever devised for holding 
and driving drills. 
WRITE FOR CATALOGVE TO 


THE PRATT CHUCK CO., Clayville, W. Y. 











Nuts !! 


NOT “TO CRACK” 
“*TO USE. 


TRUMP BROS. MACHINE CO., Mfrs., 
WILMINGTON, DEL. 
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CLOUGH’S DUPLEX CEAR CUTTER. 


One pair cuts from 12 teeth fond 
all intermediate sizes) to a Rack 
For jobbing os experimental work 
the best. 16 P. and finer can be 
made to mill off tops of teeth. Kept 
in stock and shipped promptly. Spec- 
ial work to order, 


Send for Circular. 
M. CLOUGH, 
TOLLAND, CONN. 


Rr. 





SEND FOR OUR BOOK ON 





as used in our Wain- 
wright Feed - Water 
; Heaters, and other 
steam appliances. 





Dixon’s Silica 


Graphite 
Paint 


Will preserve a roof for TEN to 
FIFTEEN YEARS-— perhaps 
longer, without repainting. 

Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. 


Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE CO,, Jersey City, N. J. 


COILS and 
BENDS of 
IRON, 
BRASS, 
and 
COPPER PIPE 
of every 
description. 


The National Pipe Bending Co. 


82 River St., New Haven, Conn. 


ee The Taunton (Mass,) Locome- 


Gorrueated, Copper: Tubes 


SOFT CASTINGS, 


Made from best eae of oo ir for 
Light Machinery, Electric Wor 


THE BURR & HOUSTON C0, 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 










SWEET’S 
Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 
Syracuse, N. Y. 


THE PERKINS DRAW STROKE TRIMMER, 








orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 








EVERY 


MACHINIST SHOULD HAVE 


OUR CATALOGUE. 


It is a 704 page cloth bound book, A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re- 
funded with first order amounting to $10.00 


MONTGOMERY & CO., 


105 FULTON STREET, 





tive Ato, Ci, 


New YORK CiTy. 





HY DRAULI 





WATSON & 











Independent 
Claw Jack. 


204, 206, 208 & 2 


PRESSES, PUMPS, PUNCHES, 


Jacks, Valves, Fittings, Packings, emt ro 


ACCUMULATORS. 
SEND FOR CATALOGUE D. 


m— THE W. & S. HYDRAULIC MACHINERY WORKS, 


C MACHINERY, 






'eo )— a 





Pulling Jack. 


STILLMAN, PROPRIETORS. 


10 E. 43d Street, New York. 














AMERICAN MACHINIST 


Aprit 25, 1895 





UNIVERSAL CUTTER A 


BUILT 


taper, shell 
cutters, edge and beve 


without extra 
complete grinder on th 


‘ive 
: 
2 





NEW YORK. CHICACO. 


Set for Grinding Taper Reamers,. 


A ee, ot tt tt tee te te te te Md 


e 
@ 





and shank reamers, 


end mills, face mills, ete. 
attachments. 


and detailed description, 


THE LODGE & DAVIS MACHINE TOOL CO. 


Works: CINCINNATI, OHIO, U.S. A. 





ND REAMER GRINDER. 


TO CRIND 


gear cutters, milling 
| cutters, hollow and spiral mills, 
Adapted to surface grinding 
The simplest and most 
e market. Write for large cuts 






Set for Grinding Spiral 


BOSTON. Mills. 


ST. LOUIS. 





~-_NGINE LATHES. 


” and 24” furnished in lengths of 8, 10, 12, 14, 
oa 16 feet Bed. 


With all modern Improvements, 






Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 


Dietz, Schumacher & Co., 
Cincinnati, 0., U. S. A. 


THE LODCE & SHIPLEY M. T. cO., 


(4 CINCINNATI, 0., U.S. A. 


to be cbtained at a moderate price. 






















18 in. x G6 ft. Ratio of back gearing 12 tol 
Cone diameters 12’, 10”, 8”, 6”, and 4’. Width of belt 
f on cone 2! Hole through spindle 1,5". Front bearing 

diameter, 41g" long. Diameter of tail spin- 


of spindle 3 
dle 2”. Lathe will cut screws 2 to 32. Feeds per inch 4 to 


> 





80. Weight 2,200 lbs Will take between centers 3’ 
— Swings over carriage 11", Also made in 22”, 24”, 27” 


and 30” swing. 





Almond Drill Chuck, 


Sold at all Machinists’ 
f Supply Stores. 


T. R. ALMOND, 
88 & 8 Washington St., 
Broox yn, N. Y. 


woop 
WORKING 
MACHINERY 


OF EVERY KIND. 


PRINTED MATTER ON 
APPLICATION. 


THE EGAN 60., 


239-259 W’, Front St., 
CINCINNATI, OHIO. 









P. BLAISDELL & CO., 


Manafacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 











ARMSTRONG’sS 
Pipe Threading and 
Cutting-Off Machines. 


Both Hand and Power. 

Sizes 1 to 6 inches. 
Water. Gas and Steam Fitters 
Tools, Hinged Pipe Vises, Pipe 
Cutters, Stocks and Dies univers- | 

» ally acknowledged to be THE BEST. 
te Send for Catalogue. 
ARMSTRONG MFG, CO., | 
Bridgeport, Conn. | 


STUART’ S PATENT COMPRESSION WEDGE COUPLING. 


h KEY RATING. 
SLIPPINC. 
CHEAPEST in MARKET, also the 
SIMPLEST and BEST 
SENT ON TRIAL. 
Can be attached or removed in a few seconds without 
injury to shatt or coupling. Send for discount and 
illustrated Price List of 40 sizes. 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N, Y. 


{ 
| 
| 
| 
| 
| 
| 
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fay iveSTRE STAR EE RESET) 


+ IN “USE! 


Second Largest Builders in the U. 8. of 


15 and 20 Grank Shapers 


Stroke adjustable while running. Stroke al- 
Ways positive. The vise is swiveled and centres 
furnished. Improved Box table, and removable. 
Heavily Geared.—-Strong, Heavy and Bapid. Write us. 


THE SPRINGFIELD MACHINE TOOL CO., 
SPRINGFIELD, OHIO. 


— OUR AGENTS: J. J. McCabe, New York. Dawson & Go 


tee. Chica ‘o. A. B. Bowman, St. Louis, 

CC. & F. Machine Tool ¢ ston. Thos. K. Carey & Bros. Co., Baltimore, 
per A. Strelinger & 1 hg De troit. Pennsylvania Machine Co., Phila- 
felphia. Chas Chu chill & Co., Ltd., 21 Cross St., Finsbury, London, 
Has land, 
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WYMANG GORDON 
The Flather Mew Patent Tager Attachment, 


Accurate, 

Easy alld quick to operate, 

No backlash or lost motion. 

All changes can be made from front of lathe. 


THE BEST. 
FLATHER & COMPANY, NASHUA, N. H. 


Ky" 3 













16’’ Lathe with 
Taper Attachment. 
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=< i MOSSBERG MFG. ¢ co.. 
frscae. = E ATTLEBORO, MABB, 
MANUFACTURERS OF 
BELL'S ASBESTOS COMPANY, LTD., of London. SPECIAL MACHINERY, 
with branches and agencies throughout the United Jewelers’ and Silversmiths’ Tools. 
Kingdom, Europe and the Colonies, are open to 
represent good American houses for the sale of NEW IDEAS! NEW DESIGNS! 
Machine Tools, Pumps, and Machinery generally aor ne ening Row eheie we re ee ae oan 
Besides having extensive Show Rooms, a competent 6 in. . Sin. vain. : 12in ; 10in. x15 in. 12 in. x 18in, Our 
staff of practical representatives and travelers are relling mills are fitte! with the Mossberg roller bearing, 
employed. Reply with full particulars to BELL'S which will save at least 50 per cent. of the power, No more 
ASBESTOS COMPANY, LI1D., Southwark, London, trouble with hot journals. Write for particulars 















QUIINT’S 


TURRET DRILLS 


For Drilling and Tapping with 
from 2 to 12 Spindles. 


WILL DRILL UP TO %-INCH. 
Sensitive and Positively Driven. itectusete of Set, Cap a& 
A. 0, QUINT, Hartford, Conn. Machine Screws, Studs, etc. 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1894, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted. Price unbound, $3.00 per 
volume postpaid. Bound in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1894 are 
now carried in stock. Only complete volumes furnished prior to 1894, 
Readers desiring 7 complete their files or obtain separate 
issues for the year 1894 are advised to order 
soon, — our limited. reserve 


is exhaus 
AMERICAN MACHINIST, 


203 Broadway, New York. 
Note These Facts. 


To raise the standard of your work is to increase your sales. One of our customers writes us that 
they have almost doubled their sales by grinding all the bearings on a machine they are making; and 
another says they are finishing more work on one of our machines than they did formerly with four men 
on lathes, and far superior. This is significant and proves our claim, that grinding is the only correct 
and economic way to finish work. 

OUR MACHINE WILL DO AS GOOD WORK AND MORE OF IT IN A GIVEN TIME THAN ANY OTHER, 
WITHOUT THE WATER RUNNING OVER THE FINISHED SURFACES. Any speed of work or traverse 
of wheel between the extremes can be had instantly, without changing belts. This, together with above 
from our customers, fully establish our claims. REVERSING POINTS ARE ALWAYS IN SIGHT (OUR 
LATEST IMPROVEMENT), AND CHANGED INSTANTLY WITHOUT LOOSENING DOGS OR TURNING 
KNOBS, AND HAS FINE ADJUSTMENT. SEND FOR CATALOGUE. 

Pa. 


LANDIS BROS., Waynesboro, 


England: Chas. Churchill & Co., 21 Cross St., Finsbury, London, E. C. 


SEND FOR CATALOGUE. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 










~F. E. REED 60., 


Worcester, Mass., 3} i 





MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 


MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, 111 Liberty Street, New York. 
O South Canal Street, Chicago. 

424 Telephone Building, Pittsburgh, Pa. 










ENCINE LATHES. ... « 
HAND LATHES. .... « 


Draper MachineToolCo. 


Successor to LATHE & MORSE TOOL 00, 
WORCESTER, MASS., U.S.A. 


» « « « PLANERS. 
« « « « CRANK PLANERS. 








— FOR — 
Bicycle 
WATCH - 
- WORK 
OR 
TOOL 
ROOM. 


ENGINEERING APPLIANCE CO. 








JAMESTOWN, N., Y. 





NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IAON-WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 


PRENTICE BRO 





Worcester, 
Mass. 











3 Sizes—4-ft., 5-ft. and 6-ft. Arm. 


Makers of Vertical Drill Presses, 12 to 50-inch swing, Radial 
Drills, Gang Drills, Boiler Makers’ Drills, Radial Drilling and 
Cx vuntersinking Machines, for ship plate and bridge work 
Special Drilling Machinery, 

Engine Lathes from 11 to 21-inch swing, any length of bed 
with single or double back geared heads and any style of rest, 
with or without taper attachment. SEND FOR CATALOGUE. 


FOREIGN AGENTS: 
CHAS, CHURCHILL & C0., L't'd, London, Eng, ‘ 
SCHUCHARDT & SCHUTTS, 59-61 Spandauerstrasse, Berlin, Germany 
ADPHE JANSSENS, 16 Place de la Republique, Paris, France. 





a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 








S, BEVEL GEARS, 


f Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


Successor to 


BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa. 









THE TAYLOR-RICE ENGINEERING CO., 


SUCCESSORS TO THE 


American Standard A ald Too i Van, Wilmington D1. 


et 





- % inch to 5 inch 









ARMSTRONG LATHE aso PLANER TOOL. 


Used and endorsed by J. A. Fay & Egan Co., Morse Twist Drill and Machine (o., Wiley & 
Russell Mfg. Co., Fitchburg Machine Works and by all who have given it a trial. 


Send for circular and prices. 









DROP -FORGED 
OF STEEL 


MFG. ONLY BY 


Armstrong Bros. Tool Co., 
76 EDGEWOOD AVE., 








21 ATHERTON ST., 
Yonkers, N.Y. 
MANUFACTURERS OF 

Pipe Cutting, 


THREADING, 


D. SAUNDERS’ SONS, 


SEND FOR CIRCULAR. ; Tapping Machines, 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
with streng rth and lightness. Easily adapted to various sizes of pipe. Rolling instead of sliding motion 
No loose parts to become detached and mislaid. All wearing surfaces are of tool steel hardened. Less 
fric tion of pars than any other pipe cutter made. 


JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 








Sole builders of the Flat Tur- 
ret. Lathe, also builders of other 
Turret Machinery. Publishers 
oo * Rapid Lathe Work,” by 
new method (Hartness System). 
Send for catalogue. 











Capacity 2 in. 


diameter, 


24 in. long. 


2 BY 24 FLAT TURRET LATHE. 


ELECTRICITY 


Mechanics; Mechanical Drawing; Archit Architectural Drawing ana 
Desiqning ; Masonry ; Carpentry a ad Joinery; Ornamental and Structural Iron 
Work ; Steam Engineering (Stationary, Locomotive or Marine); Railroad Engi 
necring; Bridge Engineering ; Municipal Engineering; Coal and Metal Mining; 
Prospecting ; Plumbing and Heating; English Branches. 





The courses commence with addition in Arithmetic, so that to enroll it is 
only necessary to know how to read and write \ Scholarship entitles the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
long it may take nor how often it may be necessary to review Students can 
interrupt their studies and change their residences. Scholarships are not 
forfeited upon failure to pay installments promptly Until further notice 
experimental apparatus will be furnished free of charge to students. Students 
make rapid progress in learning to Draw and Letter Specially prepared 


Instruction and Question Papers, Condensed, Simplifies 
The Steam Engineering course is intended to qualify engineers to secure 
Licenses. Ail representations may be relied upon 
Send for Free Circular, stating the subject you wish to study, to 


The International Correspondence Schools, SCRANTON, PA. 





TRADE MARK REGISTERED. 





BRAINARD MILLING MACHINE CO. 


156 Oliver St., Boston, Mass. Works at Hyde Park, Mass, 


Milling and Gear-Cutting Machines, 


Universal, Tool-Room, Plain and Special Milling Machines; also 
Gear and Cam-Cutting and Mill-Grinding Machines. 
50 Different SIZES and STYLES. Cuts and Prices on Application. 


APUll Line of Standard | @) BAUSH & SONS, 



















y HOLYOKE, MASS. 
y From 22°’ to 36” inclusive. ig’ 4\¢ Manufeeturers of 
' BEST ALL AROUND DRILLS IN p t t Q it | 
THE MARKET. alent naula 
Worcester, Mass., June 7, 1894. ' 
Mr. J. FE. SNYDER, Wore ee, ee 
austere eg mi = Drills 
21 inch Upright Drill purchase 1 of yous ve 
lent tisfact « and we consid ‘ 
—— aa of every descrip- 
NORTON EMERY WHEEL CO.,, 
Oo. 8. WALKER, M. M. 


SS ~ tion. 
—————————————) 
J. E. SNYDER, | << Scent 
Worcester, Mass.‘ | All sizes from 8 ft. to 10 ft. arm. 
BORING AND 


TURNING 
MILLS, 


i, 5, & 6 ft. Swing 
=H. Bickford, 













Wuat’s THE MATTER 
With our new Cutting-off Machines? 


Write and find out. 


HurtBut RoGers Macu. Co., 
SO. SUDBURY, MASS. 








CHICACO. 





LAEZEPORT, N. 8. 





W.D. FORBES & 
ENGINEERS, 


1300 HUDSON STREET, HOBOKEN, N. J. 


CO., 


BINDINC POSTS, CONTACT BUTTONS 


AND 
ALL ELECTRICAL MACHINE WORK. 
(TWO BLOCKS FROM 14TH ST. FERRY.) 


FINE MACHINE WORK, 


LICHT FORCING, 
DRAUCHTING AND DESICNINC. 





THE COLBURN KEYWAY CUTTER. 


suilt in four 
sizes. Combines 
many points of 
excellence. For 
rapid work and 
exact duplica- 
tion of same it has 
no equal, Send 
=for illustrated 
= cat logue. 


BAKER BROTHERS, 
365 S. Erie St., TOLEDO, OHIO. 





FOR HAND OR POWER, 
MALLEABLE IRON PIPE VISES. 


“GURTIS & CURTIS, 





66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 





The Aurora Too! Works, BARNES’ — 
AURORA, IXD. New Friction Disk Drill 


FOR LICHT WORK. 
BUILDERS OF 


Has these Great Advantages: The speed can be 


instantly changed from 0 to 1600 without stop- 


ping or shifting belts. Power applied can be 
graduated to drive with equal safety the 










smallest or largest drills within its range—a 
wonderful economy in time and great saving 
indrill breakage. Send for catalogue. 


W. F. & JNO. BARNES CO., 
1995 RUBY ST., ROCKFORD, ILL. 
ENGLISH AGENTS, 


21 Cross ST., Finssury, 
LONDON, &. C., ENGLANS. 
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The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL- 
TIPLE AND AUTOMATIC SPACING. 


STARRETT’S UNIVERSAL 


Surface Gauge 


FOR TOOL-MAKERS. 








eeve. Spindle 
on from vertical 
iber can be usec 
pth or Marking 


improvec 
set inany pos 
» horizontal. Scr 
base for De 


PRICE, $3.00. 


Tools warranted. Catalogue free. 


L. S. STARRETT, 

ATHOL, MAss.,U.S.A. 

London Agents: 

Chas. Churchill & Co., 
Limited, 

21 Cross Street, 

Finsbury, E. C. 
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W. C. YOUNG MFG. CO., "°scss"™ 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


DETRICK * HARVEY MACHINE CO., 


BAIL TIMOR, MD. 
MANUFACTURERS OF THE 
ADAMS 
Automatic Bolt-Threading and Nut-Tapping Machine, 


Made in all Sizes to Cut from 1-4’ to 6”. 





bb be & & be & be o> 
rrr YS 








— SPLICE BAR PUNCH. 
BELT, STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 
















The simplest and most durable machine in existence, 
The threating head is made entirely of steel. No links, 
levers, springs, caps, cases, blocks or die rings in or about 
the head. Separate Heads and Dies Furnished. Write 
for descriptive circular and price list. 


Manufacturers of The Open Side Iron Planer, 


LLING MACHINES, 


. REGULAR SIZES. 
60 inch by 60 inch by 12 feet. 
a ee ag ok af 











~ \ : iad ‘ se 
a | Bu 
: 24 Ph + 24 +. . 6 * 
y 15 “ + 15 ia) . 1 Py 
PATENT CUTTERS. SPECIAL 
MILLING MACHINES DES GNED. 





Pat. Dec. 24, 1889, 
Write for full information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., ; 


ROCKFORD, ILLINOIS, U.S.A. 


3-INCH UNIVERSAL BEVEL. 


MAILED TILL JULY 1st FOR $1.00. 
; CATALOG FREE. 





SEND FOR CATALOGUE OF 
SWEET’S 
ENTRAINED WATER SEPARATOR. 
THE DIRECT SEPARATOR Co., 
SYRACUSE, N. Y. 


Wit 
ru 
leg 








Special Screws and Studs 
A in Brass or Steel. 
STANDARD TOOL Co., 


Gear Cutting, Sheet Metal, Stamp- 
ing. Automatic Machinery built to 
ATHOL, MASS., U. 8. A. order. Send sample or drawing for 


estimate. 


SITTMANN & PITT, 


MANUFACTURERS OF 


MECHANICS FINE TOOLS. 





For THe Borer AND Enaine. 


Seno For 
CaTracoceuse. 








ENBERT 


SPECIALTIES, 


85,000 Penserray AUTomaTic InsEcTors in use, Fivin 
under ail conditions. Our Jes Pumps, Water Gages and 


PENBERTHY INJECTOR Co. 


BRANCH FACTORY at WINDSOR, ONT. 


7" 


Auromstic WATER Gace. 








Art THS Enoineers’ Favorites. 

perfect satisfaction 

Jil Cups are Unequalled. 

OETROIT, 
MICH. 








“up to 
you. 


G 


POP SAFETY VALVES 


Are a necessity; you therefore want the best, 
one that is reliable, simple, and durable—* Lun- 
kenheimer’s” fills the bill. It has a large spring, 
full relieving capacity, and is very sensitive. 
Every valve warranted. 
‘Tunkenheimer’s.” 
you should also. 


Specify and insist on 
Others are using them; 
Our Catalogue, replete with 


date” steam specialties will interest 


sratis upon request. 








Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
—% mation cheer- 
w fully furnished. 


The Albro-Clem 


411] & 413 Cherry St, 
Philadelphia, Pa. 


STRANGE, BUT TRUE!! 
Taz Hew Process Raw Hive GeaRs 


ASTONISH THE 
MACHINERY WORLD. 








They Outwear 
any Metal. 
They require No 
Lubricant. 





They are Noiseless 
= and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 








atl 
a 


353 ADAMS ST., BROOKLYN, N. Y. 


SYRACUSE, N. Y., U.S. A. 


Blevator Co,, | § 


Stover Power Hack Saw 
and Friction Drills, 














Saws made 
in two sizes 
Nos. 1 and 2. 
Cut 4% to 8 
incbes. Send 
for circulars 
to 


STOVER 

novelty 
Mgrs. of Wood and Iron- Working Machinery 
Special Machinery to order. 


r 
23 River St., FREEPORT, ILL.,U.S.A. 
Cc, W. BURTON, London, Eng. 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK, 
Do you know 


that we make 

the largest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Drills for %4-inch holes and less. 
Endless belts. 

Short belts discarded. 

Patented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 




















14 in. x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 





EUROPEAN ACENTS: 
CHAS, CHURCHILL & C0., L'd 24 Cross Street, Finsbury, London. 
SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 
SOLLER, Basel, Switzerland. 





T 


sable. 


Stop. 
It will AUTO 


CUTTING. 


against accidents, in 
Feeds—It has all 


Carriage in EITHER direction. 
efficient whether FEEDING or THREAD- 
Running up to a_ shoulder, 
boring to BOTTOM of holes, or INTERNAL 
THREAD-CUTTING. No danger of spoil- 
ing either tool or work. 


HIS Lathe COMBINES the LATEST 
and BEST Improvements. 


Automatic 


It is Simple, Durable, Indispen- 


MATICALLY STOP the 
It is equally 


It is a safeguard 
either direction. 
feeds in daily use with 


simple movement of lever. 
Threads—It has all threads in daily use 
with simple movement of lever. 
Carriage—The Carriage reverses in Apron. 


No slamming of Countershaft. There is no 
Comparison between this Lathe and the old 


style or common lathe. 
changes, satisfactory results. 


Send for Circular. 


THE HENDEY 


Quick work, rapid 
Buy the best. 


MACHINE CO., 


TORRINCTON, CONN. 
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“i mm GAS ENGINE WORKS, 
Vo and Walt Ste, PRILADELPELA 


Branch Office, 
245 Lake St., CHICAGO, 


New York Agency, 
18 Vesey St., N. Y. 





Over 40,000 Engines in Use 





where 


jar LIGHT RIGHT “wan fee 


beg 


Faries’ Patent UNERSM. LAMP HOLDER. 
Pm 5 styles re yy k your dootet for them or write 
ES MANUF 
we —_ 





» Decatur, Ill. 






2 styles, Built from 1 to 60 Horse Power. Send for Circular 
BACKUS WATER MOTOR CO., Newark,N. J. 
Also Mfrs. VENTILATING FANS, 





© Branches: 111 Madison St,, Chicago. 
708 Locust St., St. Louis. 


DRAWING MATERIALS Fal 


AND 


Surveying Instruments. 


The largest and best assorted procs in America, All re a — 
oo d draughting room. We have made a study of thi 
ando ods are warranted to be as né eariy perfect as it is po ssible 
te make wre em. Prices reasonable. 


CATALOGUE ON APPLICATION. 





* coo teers DROP HAMMER 
nt? ea aMATIC DROP Ue 


Miner Peak NAC ©» 


new HAVEN. CONN. 
E HE MARKET 





aun cE aT EE 


~ MACHINISTS? SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE QUARANTEED. SEND FOR LIST. 














COFFIN & LEIGHTON, SYRACUSE, N. Y. 





WiLL SAVE ITS COST 


iN SIXTY DAYS. 


Automatic Feed, 
Horizontal 


Stroke, 











THE Q&C 


703-707 Western Union Bldg., 
29 Broadway, New York. 


Chicago. 


CO. 





stor 
ON 
> THE CONOVER MFE. 





~ONOVER 


HANDSOME CATALOGUE ON 


DENSER 


CO. 39 Cortianot Sr.NLY, 













new. 





OUR LATEST PRODUCTION. 


No. o Radial Drill. 
Advantages for all shops. 
ready for you. 


BICKFORD DRILL AND TOOL CO., 


DPEVEVSVSVVVSVSVessessesessessse 
3 Pike Street, Cincinnati, Ohio. 


Something entirely 
Now 










Om STEAM. 


Simpson's Centrifugal 
Steam Separator. 


For Supplying | Clean aol Sey Steam 
to Engines, Dry Hou ete 

Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as cé ve: enience may require; 
also used in conveying steam long dis- 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEVSTONE ENGINE & MACHINE WORKS, 
Buttonwood Sueds, Philadelphia. 
THOMAS | goey an Sumzer St., EB. Boston, Mass., Agent, 
JAS. BEGGS & 00., 9 Dey he ‘Mew York, Agents. 


-MOFFET PORTABLE DRILL. 














Manufactured by 


wine eGo TI MO , 
meee 89 & 91 5. a 
NEW YORK, 





UNSURPASSED Weighs 42 lbs. and 

2| drills from 34 to 

ASA e] A inches diam- 
REAMER. Ses 

—- Runs with Steam 

Will work in any —or— 

position. 77x s) Compressed Air. 








. gy Bla 
OF IMPROVED -7 


CORLISS STEAM ENGINES 
Ty puLl VARIETY 


ONTRACTS 
= AKEN FOR [emPcere PPR 




















(Tandem Compound.) 


m FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


WAYNESBORO, 
PA 


40 TO 2,000 H. P., ALL STYLES. 
Send for Tlustrated Catalogue. 


ALSO BUILDERS OF 


Electric High 


Speed Engines and 


Ice-Making and Refrigerating Machinery, 








WESTON, 


HIGH PRESSURE BOILER 


AND 


COMPLETE POWER PLANTS 





AUTOMATIC 
ItIGit SPEED 


» ENGINES 


>) EI! ENGINE CO., Painted Post, ¥. ¥. 


REPRESENTATIVES. 
a Schoil & ¢ 126 Liber 


‘ ty St., N. ¥. City 
Scranton Supt ly - M a inery Co,, Seranton Pa, 
Tman-Russell Co, 82 1 St., Chieago, Ti. 
K. Carey & B 26 Light St., Bad 
t >, Md 





38 Cortlandt St., New Vork City. 
18 South Canal St., Chicago, Ill, 





AMES IRON WORKS, °N® 


50 Oliver St., Boston, Mass, 
1026 Filbert St., Philadelphia, Pa, 





AND 





WESTER 


ORR & SEMBOWER, 


(INCORPORATED. ) 


VERTICAL, HORIZONTAL, MARINE 


HOISTING ENCINES, 2 


VERTICAL AND HORIZONTAL BOILERS, 


READINC, PA. 


Brancnu, 60.8 teat Street, CHI 








AGO 





(Turned) 


Belt Elevators, 


a Te LANE & BODLEY C0. 


CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEYS. 
SPECIAL STANDS FOR HEAVY SHAFTING, 
CORLISS ENCINES, 


Saw Mills, Etc. 
COMPLETE POWER EQUIPMENT. 











NEW 
JANEW 3°< 








PUNCHING = SHEARING MACHINERY 
© ° BOILER MAKERS ROLLS. > 
Doty Manuracurive © 

Wifon fin 




















arson 


RACTICAL i ts uur ee ck th news limited to | Order now before our stock 
omp sets with the exception 
- ofte = Po cote pe Hoes ~ ts om | of papers is exhausted. 
DRAWING he re afte r be "fille a ‘by the set only. a 
J j A number “ engineering scho | 
By J. G. A. MEYER, are using these articles in lis u< fT a ADDRESS : 
The demand for back numbers of | text be ok « ym ‘this important branch 


the American Moshintet, of mec chi inic 


this valuable 
I 


containing 
of articles, has 
een so gre at, that ne pooh ony tand- 
—! it has compe oiled us to issue 

cial reprints of several of the 


The set of 92 papers will be sent by 
mail to any address in the U.S... Can 
ada or Mexico for $5.00, 
and toany foreign country or $7. 


American Machinist, 
203 BROADWAY, 
00. NEW YORK, 


ostpaid, 





SHAFTING, PULLEYS, 


HANCERS, Etc. 


Friction Clutch Couplings. 


STEAM SIRENS, 
[WHISTLES]. 
Send for Catalogue. 





17 Dey St., New York. 






-- SE. BROW’ DW, 


ENGINEERS, FOUNDERS & MACHINISTS. 
Estimates and Plans fur- 


nished for transmitting 
Power by 


HORIZONTAL 


AND 


SHAFTING. 
Also for Erecting same. 





340 AMERICAN MACHINIST 





Aprit 25, 1895 








BROWN & SHARPE MFG. CO., 
prorated Mp: PROVIDENCE, R. I. 
$F oy al 









OQ Designs for Gears, 
Oo a 


Iemplets for Gears, 





Patterns for Gears, 
Castings for Gears, 
Cutters for Gears. 
Machines for Cutting Gears, 
Spiral Gears, 
Worm Gears, 
Bevel Gears, 
Spur Gears, 
Motor Gears, 
Hobs. 
Rue Lanp—BUCK & HICKMAN 280 Whitechapel Koad London, F. 
EnoLano—CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Fins 


" bary London, E. 
Geremaxyy—SCHUCH apt s SCHUTTE, 59 Spandauerstrasse, 


a A 1 
~ ~ - Gh, ARN . 
Many " = bh, Berlin, C. (Small To 
7t - u¥ Geemayy—G. DIECHM ANN “Ansbacherstr 5 Berlin, W. 62. 


S 5) France—FENWICK FRERES & CO., 21 Rue Martel, Paris 
raapee—"- . G. KREUTZBERGER, 140 Rue de Neuilly Puteaux 
(Seine 
DARD Ge cn ne. PRED, A, RICH, 38 So. Canal 
New Yi sa CITY F. G. KRETSC MER. 136 Lib arty St., Room 503 








MACHINE TOOLS. 





CYLINDER BORING MACHINE. 


tHE NILES TOOL WORKS co., 


HAMIL’TON, ONTO. 









Jenkins Standard Packing has been nance 
tested in all positions and under all actions of steam, 
superheated steam, oils, acids, etc., and has never 
failed to make a perfect joint when properly applied. 
See that it is stamped ‘‘ Jenkins Standard Packing” 
and bears Trade Mark. 


JENKINS BROS. New York, Boston, Phiiadelphia, Chicago, 


WM. SELLERS & CO,, Incorporated, 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines, 


Turn Tables, Testing Machines, Shafting, 

. Pulleys, Hangings, Couplings, ete. 

= INJECTORS FORALL CLASSES OF BOILERS, 
EET RSE, ater : 


























-»-Manufactured by... 


THE G. A. GRAY Co., 


CINCINNATI, O., AnD 121 LIBERTY ST., NEW YORK. 
Send for list containing 
Over 100 SIZES and lengths, with illustrations. 





PRATT & WHITNEY CoO., 


HARTFORD, CONN., U. S. A. 


Have reduced prices on the machines described below and now offer them at the 
following net prices, F. O. B., Hartford, for prompt payment, viz:— 

i "ill ar shape r 9- ine bh stroke, with Ne well vise, $800, net. 

14 : ; 875, net. 

10-inch swing tool-maker’s engine lathe with attachments and tools, 4-foot bed, 
$595; 5-foot bed, 3605. 

Are building a line of adjustable multi-spindle machines of sizes suitable for drilling 
bicycle hubs, valve flanges 20 inches in diameter, and work of intermediate dimensions, 
also machines and patented tools for rapidly finishing bicycle hubs from bars of steel; 


Ask for the ‘‘ Machinists’ Catalogue.” 
PLALERS 
PLIERS. 
Gas Pliers, \Vire 
Cutters, 
and Screw Driver 





COMBINATION 


Wrench 


Combined. 
‘Drop Forzed from Best Tool Stee and Finely Finished. 


THE BILLINGS & SPENCER CO., 


HARTFORD, CONN. 
Chicago Office, 17 8. CANAL STREET. 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. 
France—L. ROFFO, 58 Boulevarde Richard Lenc ir, Paris. Russta—J, BL Ge ‘K, Moscow, 













CAN YOU NOT USE 
ONE OF THESE 


HAND MILLING MACHINES 


IN YOUR BUSINESS? 
Write us for Photo and Prices of THIS and OUR OTHER 


MILLING MACHINES, SCREW MACHINES, CUTTER 
AND DIE GRINDERS, HAND LATHES, TAPPING 
MACHINES, SPRING COILING MACHINES, 
PROFILERS, GEAR CUTTERS AND 


METAL WORKING MACHINERY 


OF EVERY KIND. 


A Large Stock of New and Second-Hand Machinery 


MILLING 7 ALWAYS ON HAND 
MACHINE. Illustrated Catalogue, Lists and Frices furnished on application. 


THE GARVIN MACHINE Co., 


Laight and Canal Sts., New York, and 61 North 7th St., Philadelphia, Pa. 





> No. ? AND | 












WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


HORIZONTAL 








IRON AND BRASS WORKING MACHINE TOOLS, 
SEND FOR ILLUSTRATED CATALOGUE, 


'», [The Ashore Manufacturing: Go, 
| 


| SOLE MANUFACTURERS OF 


|| |4] The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION. 


he most Com- 
fete: Compact, 
rod Reliable In: 
dicator Outfit, for 
pene high or 
slowspeedengires 
now made. This 
instrument re- 
ceived at * The 
World’s Colum- 






























phs 
S. A. 


Lowell, Mass., U. 





Manufacturersof ENGINE LATHES 
from 17 to Win. swing. Cuts, Photogra 
™ and Prices furnished on application 





bian Exposition ” 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of ork- 
mansbip and Fin 
ish, Reliability and 
maa) Efficie ney. Send for 
Special Pamphlet, « 





iFIELD TOOL CoO., 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices, 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


par WYMAN®GORDON J. M. ALLEN, PreEsIpEnt. 


WORCESTER, WM. B. FRANKLIN, Vice-PREsIDEntT. 


— Wood WORKERS FORGIN oS oe 
. B. Prerce, SzecretaRY & TREASURER. 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 























PAT. DEC. & 18c% 
PAT. DEC. 4, 160% 
PAT. AUG, 26, 1864 


—— — ———— 





E have on hand for immediate delivery one Eight 
Spindle Automatic Drill for drilling bicycle parts. 
Will drill from 4” diameter to 14” diameter. Send 
tor cuts and description. 


THE HENDEY MACHINE CoO., 


TORRINGTON, CONN, 





_jJ.M.CARPENTER &__ 


PAWTUCKET.R.|I. 
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